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£ k * k -rsit^JH 1 ~ 5 cd ^-ftifr 1 JM^IB«5<7) 

mim2 2 ] w*js2 oicfcvit. 3t«*rrrt>4><7) 

B*ratk-e«B$o^HlSS«EVoc^ltS!IL. ^IUSS«,EVo 

cj&«^fR«!Bfc:=SrSBI!liIBWE*Voc E k t. Voc^fcTC 

%k*tihb€ML. 

^Voc=Voc E + (V cE -Voc E ) xe-" r 

k tf-S!l Lfca88uS<OVocO«36»6ll*jaR r ^Sftoo. V 

oc E Sr»fcti t . UMifi'S.^h Z>ti*%i\L IX v ^4 

f j?rr 4 £ k k ?&z&mm<oftUttm8i%\ij 
i mt^ 2 3 ] it*ii 204 ^{im*ja 2 1 tan 

BBHHHBEVocifciiVo^oe^e-ftii- ^rfc^Voc* 
^tiVoc E cOffiTaffiK- dVoc/dt 4 Jt {± - dVoc E /dtj^W^ 
o<iv c (v c >0) i9:*;#V">#\ 
^«^±«EV cE *iIE^^-<X««!l^'?-^«J: Offi< . V cE 
<m 0 (0<m 0 ) "CS>I»B# S C0V>^fl*»CO^K«ttn*t^ 

[ 2 4 ] mms&-dmMzim ; &x'%m 
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«E#Voc n rftSB^ 

i . (i) mm&-<xmmxx#tTik<m®»w&o 

c s 0ymfmW?Xfe<7My z j; < . -dVoc E /dt>v c 
>o-cft&. 

(ii) ^S«»T«W), «tt£*EV c sjWE?Rfc«fi<?5*;h. 
(5tm^TB#O«vte«ff*m 0 ) J;Offi<. V cE <m 0 (0< 

m 0 ) Tft&, 

(iii) feWfcftM&TCO. 1Kfi«EEV c cO±#i«KdV e /dt3&« 
jE**WI!ieO*;ft. («^m£EV c cO±#3fJg<OTRBffls 0 ) 
<fc < , dV c /dt<s 0 (0<s 0 ) T$>Ss 

#3&Kdv 0 mtfjEftzmmco *ti ( «?^«jeev c <?D±#a 

JfficoiESffis!) £9:*:#< (dV c /dt> Sl >0) , 

ti (H[HlS&SBMk 0 ) J:0'h^v%(0<Voc E <k 0 )B#, £ 

in. mfecr) , mmE.frt>imco±mwBi cL iz§<im-r& 

/dteoiRgfflcos] J; O^cS < (dV c /dt> Sl >0) . j&»o» 

iv. m^mmmzi^^Mco^mmsy^zmm-h 

Sm»ii^m«^T'«*?ffi«Eo±#^JKdV c /dt^l^c7) 
fc <Ddv c n /dt t 55«fity; |hI# . -f =5r^*>dV c n /dt<7)TRB« 
t±ISffiO^O®Hl*Is 0 ^dV 0 /dtg Sl (O<s 0 < Sl )Tft 

(IBIlISS«Effik 0 ) kPI^BLh, -r^*,k 0 gVoc E (0 

<k 0 )X'hz&f. z <r>m^m-mz:<xmmitJEnx'h 1 1 

z t iz x ■oxmmm.nxx/mimm^^'th z. t 
m t ■? h mutm 1 1 ^ iz 2 iz %mco -®.mme>i*imw& 

[ mmm 2 5 ] mmw± ti< immni±cr>mm$z-it 
1. a) mm»z^^nmxxs^mm»waEsoct 

<DigB$^b6i-dVoc E /dt>v c >0T"ft 5 , 

( i i ) ;£*^TO<OffijK±##\E^m?ft<7) Ztl (&K 

±#HIu 0 HcJ:t,iRLT*#<, dT/dt>u 0 (u 0 >0)T'ft 

(iii) 3eTOK^^O«fi«ffi<0±#3&«I?IW«l!!<0* 
dt<s 0 (O<s 0 )-C-ft&. 



t) jWE«*WfcO*;h. («?«SV c cO±#^JffiO±Pfi 
its,) -r^ri)*>dv c /dt>s 1 (0<s,)T\ 

TMcWtotottL (BBHI»«E«nco) «TTftS» 
■feO<Voc E £k 0 £tf5tt»W*-<JcW6<OF«J«P 

III. jemSEfeWBtt-C^WCTtJEV,. <D±#3f Jg ( dV c /d 
t) **IES&tS^*:hJ: >?;*:# V\ -T^*>dV c /dt>s 

1 (o<s! ) x\ i}^m^cr>m^mk<^mmnmssoc^ 

IE&&«^9*;ftJ:9*#v\ -f &*>*>Voc E >k 0 (0<k 

1 v. mm^mm^xcr>mms}/ c n±mm. < dv c /d 

t) lijE**«fft<0*itfcK5«Wfc|BI*. -«r*>^dV cn / 
dtcoTPfifflfc±Pfiffi^ra^iEHrt<7)s 0 =SdV c /dt^ Sl (0 

<s 0 < Sl ) x\ t^mmcoffi-fcn&<vffl®$&mE.voc E & 
iEi?;%nm<7)ZixtmMmzmmi:j.±.. k 0 gv 

oc E (0<k 0 £0^»M»r»:««&{iIE^-C' 

[ m*JS 2 6 ] «M3I*taz<RWfi<OKillIHH8flE*« ft s 

I . ( i ) ^»M^H<^?ffi<7)^«mwra[H]!S«ffVoc 
E cOg^^^-dVoc E /dt>v c >0T-ft h , 

(ii) ^m»TB#cr)«ffimE* i V cE <iiio (0<m 0 )T'ftl>, 

(iii) ^«8E*«^f<iO«fi«E<D±#3&*IfS«^fi<D-e 
ii(s 0 )J:0''h$<s dv c /dt<s 0 (0<s 0 )Tft5, 

II . ««8a*«fS«T<OlKft«flEV e <0±^aLK (dV c /d 
t) tfiEif;%mm<vzti£*)±Z^\ -tZfrhdVc /dt>s 

si«ff voc E ^iEs^m^-en^T-cft i. , -r^^-^o 

<Voc E gk 0 (0<ko)T'ft^B# % £<0«aaS«fcZ<WBffi!<?5 

iii. ^m^5£m«$-C(7)fl«mjEv 0 o±#3ijg ( dv c /<j 

t) ^JE^mm^ttXK>±^\K "f**>fedV c /dt>s 

j (o< Sl )-c\ 3&»o««s«st^saift<oaiHi»«Evoc E 3&« 

EJIW^Kfi^niOTSvv r**>*.Voc g >k 0 (O<k 0 ) 

■cft*B*, zcommnm~<xmmcomm^Miti&TLx 

w.fenm3tmm®x'cr>nmmE.v c <D±.%-msi (dv c /d 
t) njE$&nm<?)ztLtmKmizmw. -ttch-hs^ 
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V e /dt£s, (0<s 0 <s 1 )T% 3&*-?«M0*MRZ??^Kfi^)ai 
as*8W>BBEI»*EVoc s **i fc Hit Wfc 

H«a±» "r**>-feko SVoc E <0<ko)-C**B* % ClcoB 

[ 2 7 3 ®imMci<mmmm,imiz$> o , 

3fcmB?TiI d o i: «M«JEV d Srftail L . ( i )WMW£tm 
j&0ffl*8fC* S ft*> ( i i ) * & V >tiH$tMSJEV d cOffiTit 

-f5r*>^>-dV d /dt>xi (o<x,)0>ft % 

^M^-^m^^'Scm^sat;* a *>* s v m^sk lt 
[ 2 8 ] mmmcLvmmtfttmtfmiz * <o . 

fitKLkT* * ft* & V Mi«JfiWEV d <OfiTjaLBW«W«<0 
fitxiJJiT, -T : 5r^*>0<-dV/dtgx 1 OB#, «$a*f*r& 
flflfc^IE^T-* h frfo h v ^iMS&J^h^^- F fc* 

4 1 * isrr ^ £ fc -t s ft 3bs 1 * fcii 2 £ian 

[ if 2 9 ] 18*33 2 8 fcfc wc , #?*n*«- &m 
M#Jfc«#!it* 0 . HKWfcJgttKJISfc* 9 -e^ft^ 

jwresE^id 0 -c-m?«E^'v d 0 -c*o, 

W*3S 8 i: <D <7>l^f - ^ *» , ««ljE#V d 0 <0 

do=Vd<Qo.Ido.T)*4V^i*««o=Q<Vdo.Ido.T) « 
Mt^fc: WMtaw*id 1 ^ t £ oiE^;^fl:?fi^«mWEVd i 
=v d (Q 0 -q, idi .T)fc cfcl^m*Q 0 -q=Q(Vdi . i d i • 

I. (i) y I S(V dl -V d (Q 0 -q,I dI ,T»Sy, ( yi <0< 
y z ) com. t>L<(i(ii) WjSQ(V dl ,I d i,T)-[Q(V d0 ,I 
d0 ,T)-q]^w 2 ( Wl <0<w 2 )<9ft. mniitSCL'&XM* 

II. (i) (V dl -V d (Q 0 -q,I dl ,T))>y 1 (O<y 2 )tf>ft, fc 
L<(i(ii) Q(V dl .I dl .T)-[(J(V d0 ,I d0 .T)-q]>w 2 (O< 

III. < i ) (V dl -V d (Q 0 -q,I dl ,T))<y 1 (y 1 <O)^ft. t 
L< li(ii) Q(V dl ,I 4 , ,T) -(Q(V d0 ,I d0 ,T) -qj<w, («i 
<0) Oft . -<K«ifc<D»g«teffi;T L T V 1 h k 



ft. ttiwab^initcsaftUTmsttttini xn^isBt,,!^ 

V^idlCn ( ntilEWSSrC. n=l, 2.3,4, •••) BX 
5tV=V nl +(V n0 -V nl )Xe-t/^ 

( m. Lv nl tetifiat&mmjzttziim usftw-cr aftje 

WLX\ n = l,2,3.4.-t k *4> C<t-3T, Srtl«^S!l 

i msm 3 1 ] msm 3 0 izx \ ->x , ^*n*r^i?^* 

* { 1 1 1 K^-fc tSaffll 1 1 X BOTBt, , 0«^»qi 

«<oj(w«ati 2 0 **i 2 1 LmsEffli 2 ! x B#^t 2 ! 

^*q 2 fc'ttJftfl: L . S?fi«JEV 2 o *^«?ffi«EV 3 0 li^r 
3 , x ftfat 3 1 ^m^*q 3 ^ttSrtE* U?t ft , SE«ft«w 

stm«»Ki„o tsE»L«a«[i„i x ftiatni cot^i 

lf*II2 9c7)II.-C\ -JWI 
^^rtSPSfiiA^SP L T V » 4 fc Pig. L . 
fE^^rtSPffita^d (Q. I d ,T)*^aXR d (Q, I d ,T)+b (a, 
Mi}gR) lCiiJDL^i:{R^L. #tt««aB6E<kft«« 
m«EWia«#tt* i <?:^-C«-<i:.|. i: fofc LX . trUH t fc 

i^V=V n i + (V n0 — V nl ) Xe _t/ r 

(mum imffltzmmtiMm ttz^vx-vim^. 
Km««rii n o-c«-M«JEv n0 c7)ft, #fla-Q n0 $r*t-i.« 

?fi<7)^[lISS«BEVoc n0 t:. 

VoC n0 =V n0 +I„ 0 XlV(QnO.InO.T)=V nl +I„ 1 XR < r 

(Q n0 .I„i.T) (n = l,2,3,-) fc^Ls 

Q 20 > Qsot L-t^ 
Q20 =Qi 0 _ ^1 

Q3 0 =Q2 0 — ^2 =( Jl 0 ~ ^2 

V 1 o-V 11 =InXR d '(Q 10 .Iii.T)-IioXR d '(Qio.Iio.T) 

V 20 -V 21 = I 21 xV(Q 20 ,I 21 ,T)-I 20 XR d '(Q 20 ,I 2 o,T) 
V3o-V3i = l3iXR d '(Q 3 o.l3i.T)-l3oXR d '(Q3o.l30.T) 
R d '(Q 10 ,I 10 ,T)= aXRjCQjo.Ijo.D+b (a,W4je») 
Rd'(Q2o.l20.T)- 3X1^(020 , 1 20 ,T)+b (a.WAjgft) 
Rd'(Q 3 o.l30.T)= aXR d (Q 30 ,I 30 ,T)+b (a,Nij£R) 
JblB*&»4>^Ras b, Q 10 $r5l<i6 s ^kUtrtS^fit** 
ii^c t^mM^rtgCffifiiRd ' (Q. I . T) J: tflKfttOStt* 
^*^4 , £ 1 1= J: o T ^»^ZL<X«M«f*ia5«ffiS: 
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[ If 3 2 ] Ht*if 3 0 tcfc . ftSIKSK^ . St 

•mail 0 ^«ste"cwft«EVi ocoi^f. stmsiian 

K«mSfuI 20 * { l2i C3£fl:L*8M6l2i xB#rat 21 co«»4 
q,**«D«U «m«ffV 20 a>&«*ft«EV 3 & 

izfe??;ifcm<7)immm.i 3 0 an 3 1 zs&t tm^Mi 3 1 x 
rata ! coms^ l . nm«Ev 3 o £>*mj± 

v 4 o 9 , § & t;£^St«^Sc««Si4 0 4 1 tSWfc 

L«ss«i4 1 x ^rat 4 1 rsmm tt&t. sett 
aw*>j««8Ki„ 0 an „ 1 (cso» t«st*i„ 1 x i$f§jt n , 0 

«m»q n Mcmt tk^oXd \,Z'yt£ < k 1 4 0 KLMatt 

If*3f2 90III.T\ 
WHKOWISM^fiTLT ^4 k W?£L 
#WS*ttC*»feC'=DXC (D{ijgR"CO<D<l) fcfiT 

ffifittRd (Q. I d ,T>a»£Rd ' (Q. Id J) =aXRd (Q, I„ ,T) +b 

=V nl + (V n0 -V nl )Xe-t/^ 
( ffl LV n , ttB*IBt£Mfc*;C JW* LfcftWC r ii^S 

rt\ n=i,2.3.4,-T**) kjiot, ifcmmsiEinoa* 
^*«i n o-em?ffitt£v n0 <DB#, #«»Q n0 ^*-rs« 

fl&<Z>H!IIl««jE* Voc n 0 k LT, Voc n 0 = V n0 + I n 0 x R< ' 
(Q„o.Ino.T)=V nl +I nl xR d , (Q n0 ,I nl ,T) (n = l,2,3, 
4,-) fcfiU 

1KfilllEEa*Vio» V 20 , v 30 . V 40 cDB#cOSmM£^fi'm 

QlO^ Q40 1 l-T, 

Q=Q'/D 

Q 2 o'= Qio' - qi> Q30' =Q 2 o ' — ^2 =Qi 0 ' — qi — 12 - 
Q40' =Q3o' -q3= Q10' -qi -q 2 _ q3^^^>- Qio=Q 
io'/d^ Q 2 o= (Qio'-qi ) /d, Q 30 = (Qio'-qi- 
q 2 ) /d. q 40 = (Qio'-qi-qz-qs) /D^fflv^TiE 

V 10 -Vii=IiiXR <f '(Q 10 ,I 11 ,T)-I 10 XR d '(Q 10 ,I 10 ,T) 
V 2 o-V 2 i=I 2 iXR d ' (Q 20 ,I 2 i P T)-I 2 oXR d '(Q 20 ,I 20( T) 
V 3 o — V 31 =I 3 i XR d ' (Q 30 .I 3 i .T) — I 30 XR d ' (Q 30 ,I 30 ,T) 

V 40 — V4I =I«1 XR d ' (Q4O.l41.T)-l40XRd'(Q4O.l4O.T) 

Rd ' (Qi 0 . h 0 .T) = aXR d (I10 . h 0 • T) +b ( a.bfctfgR ) 
Rd'(a 2 o.I 2 o>T)=aXR d (Q 20 ,I 20 ,T)+b (a.bttjgft) 
Rd'(Q 3 o.I 3 o.T)=aXR d (Q 30 ,I 3 o.T)+b (a.bttJgR) 
R d '(Q40.l4o.T)=aXRd(Q40.l4o.T)+b (a,Mi}@ft) 
*»feiab. b, D. Qio=Qio' SMfcLTWBK 



Tl„i=I n o + AIdfcl£'6±5 ! $^SS AI dS:3 6£SHW 

taw i t s- w&l t -t h mm 3 0 3 2 v 

[fB^fl 3 4 ] H*3S 3 3 comflEK««efLi„ ili, 0.5 

b$p b i^ ( 2 c ) iwo«a[«iaTT**£ t ^mt-r 

Cll*«3 5 3 lf*3Bl2. 1 7. 24. 2 5. 2 6 

I. (*±*t«<0«^, IBlHl8&«flbVoc 0 tW5t<ifl8^©^ 
^Voc(Q 0 )=Voc 0 1 L<{iQ 0 =Q(Voc 0 ) 

8<0©*>*8Bf-*V e (Q,I 0 ,T) t> U< «Q(V C . I c ,T)*»6 

(i i ) ^m^-^^i* 1 r t Voc SritSS LT ^OB^^O 

(i i i ) 3fe«»7«EV e g * fc»43t«»T«OBHia»«EVo 
c E a^ff*Jl8«©<7)»^r-^V cE (Q B> I c J) t, L< li 
Q(V C E , I e , T) & fctiH*^8 «0®O^Voc (Q E ) = Voc E t» t 
<«±QE=Q(Voc E )cOM^(?)T r -^S7tiiM^Srfflv^T 
#«iQ E Sr5l<^?>±ie(i), (ii). (iii)C0V^-m* s O 

in. flflwe&**£, 

( i ) lt*3S 8(7)©c7)V d (Q, I d , T) 1 1 < «Q(V d , I d , T) *» 
^#«»Q2:»Ei5-fS(ii)»ffiL^m?ffi<Ort«PfifitRi:t« 
^8cO(3)cr)Q(R d ,I d J)a^#MQSrS<tf)^, ±IB 
(i). (ii)OV^"^h.j6>«0*a't»«a**aj'f4ii:fc: 

[ it * ii 3 6 ] imm 1 8 <or &®ftort aHEBSifci 

tn;cOM«OM«^V c = Voc (Q) + 1 c XRe ' (Q , I c . T) *>^> , 

[ if *js 3 7 ] m&m 1 3 4 « 3 1 - »«ffiiort 

j£U ii±L^JiC«ii*£7)l*lgPffitn:Rd'(Q,Id.T)&*^ 
St^M^cOKI^^V, = Voc (Q) - 1 d XR,, ' (Q , I d , T) h , 

^mn#c7)mffi*flE&#«aQfcj!«:*»i[i d tm^ja^T^ 



1 
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raifcv d =v d (q, i d ,t) b txmt. , SOTSE 

[fjt*JS3 8 ] mem 1 9 OIIii^OrtfflttHlfctt 
(0<D<1) £*#>T 

1 1 . rtarasfopji* ix v * « 

BHHIBI«Ei:jW|B*<»3«ffi«EEVc. 3fc«mgSl c . F*lSfl£ 
tSBc ' (Q. I e . T) *>WfltoKHSav c = Voc (Q) + I c x R, ' (Q , I 

[ M*JS 3 9 ] m$£ 14 4fcfi3 2 tf>~aaEfiODl*l 

mfiOD^T&S k-ts . 
1 1 . ft&miWM* LX 

B«fc*Hi , (Q,Id.T)4:U"C«a6fca. SHMKOBBIIIK* 
JEVoc (Q) k»fcmEV d . ftTOSKId . [*imtn3l d ' (Q. 
I„ . T) COm&nm&liWi = Voc (Q) - I d XR d ' (Q, I d J) 
6, K«B#co®ME^l.*^tcO#«iQtK««^I d 
i:mMfflgT^I»^V d =V d (Q,I dI T)i:L-C*L, WSM 

ti*m?mmm.k LXMta-t^zb zmmtirhzM 

[HRRJH4 0J W*3S3 5. 3 6 4fc«3 8C*J^ 

x. -immtfWMfrizh*) . 

*»aji-*i t *tmb^h-dmM<onmmm ! mK 
[w*jS4 2 ] msm4 1 tctjwc . msw&mx-z 

Z>W.m<DWH&i-%b-hmm (Q-Q. iB ) fc*SiW)», 

«fiO^»B#r B 1h^h= (Q-Q min ) /i. fcL<tt 
h = (V d +V„ iB )x (Q-Q. iB ) /2/pTJtaj'f*ii:* 

wmb -th -<mm>nummmttm. 



I It*JB 4 3 3 WEiMertfv -ftx30 *c~7° 7 x 

8 oxKofgnffcfcii b^mb-ru^m8i,zimco 

i ft *js 4 4 3 wesfler # v ^ftx2o T3~r 5 x 
6 o°c<nm.mx°bz>z\ t *w&b^&mmsi<ztm<r> 

[11*314 5 3 fllE7K««i&W©Baw^^«a-C 
fc^kSr^k^Si**!! 1 5 1 6 tclBiSJ^r 

[ w*Ji4 7 3 linEsaKiawwat^^Kft^ wxm. 
arc* hzb znmb -r&ttxm 3 3 fc8e*tf>-<wEtt 

[ 1**114 8 3 fnEsatt)»««8w , a««8t-tf n<o» 

[ ma3S4 9 3 mi^mmm.com ti< « 
m*b%&ztitzmx'bhz\b*w&b^hm%m.4 2 

CII*JS5 0] ff*il3 6 4^(ilf*iI3 8fcfcV^ 

Ts ^^nTtr^m^^m^T^o^mis-ck 

Ck L7t*§£\ ^fc»<OlKft<OWKS*t:BWittlBS: 
C/Ct L<ttl00xC/C C%3 k L-T»tB-ri>c:k2r 

[ if *js 5 1 3 ts*iB 5 ot^fcvT. gimommco 

SIBSatcBW-ittffilOOxC'/'C C%D 0%*iHtc 
$r->fcB*» Zli?:«M* i »tfe-C'fe-?>kW^-f-^>rkS:#iS 

[ft*JS 5 2 3 WIEr»«fi* t «SR'fli ! ¥Wte U A 

-rsis*ja i~5 1 1 isciet8<7)-<?:m^c7) 

[ «*ib 5 3 3 Huie~ <^mwM.miz7i(.mim.-&& z 
m^tz~ixmmx'h&zbZ¥fflib^-z>smmi'~5 1 
cov^rix^ 1 mzimn~<xmmnft&W8.mffij&. 

I W*JI 5 4 3 Ml e~<^fi* 4 jEflUc^KK-ft- 7 
*fflv^fc~ JWEft-C* - k Sr#Stk-r«.ft*JS 1 ~~ 5 

mmmxh hzb amb-thnum i~5iw vm 

C ft*ia 5 6 J «nEH<WKB!**lfl*1Kfi'C* & £ k * 
WSk -T 4 lt*il ^-Tix* 1 1 iSlclB««— & 

[tt*JS 5 7 3 -&Wmto®Wb*Wtth&SHz 
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fcv^T , mftaif*js i~5i co^-ftifrt,zim<?>m%ti3 
mm. 

¥ak£*U 

ffi^fl^ttre&sagia. 

C 5 9 ] mflBlf 5 8 Ett<0 wr* t , 

*-T4 £ t £^fc^s-<j^wrt^iM*»®«. 
[ it # * 6 o ] mmm. 5 s la&oiarca ^ t . 

[ iwas 6 i ] KfEif*« 5 8 imcommx-h o r , 

[ it #jh 6 3 ] «rKat#JH 5 8 mmcommx-h -a t . 
<kt-^mm^^a. 

spmmmki* t < m , «wwi«i^< k t,- 

£ k Sr#Sk-rSI«^6 3 Ktt<0-<Jc«ffl^rta5««l 

j$»§£a. 

[ If 6 5 ] huIBM^iI 5 8 tBSi<7)§gaT"& o T . 

i m^m 6 6 ] tamtam 5 s tm^mmx-h *> x . 
a^t=Bw-*«*e>*i«5r< b ma-rs^s* 



[ !f*3f e 7 ] Miaif 6 6 la^^gax-j) t , 

[ Wt&R 6 8 3 MIBIf *JS 5 7 ~ 6 7 <ZH vtfhj&»fciE 
»<0§£a£flUn LfcHHJJLh<0-»«flS*^«rS £ k & 

^mMtc^ffl-r stssk comm^m^ lx c k & 

#m k -T S If 6 8 tz§EBwm& t >y 7 4 
C M#JS 7 0 ] HUlBlf *Jf 5 7 - 6 7 W 

So 

i8*^rr 4 c k * wfs k -r sif *ii 7 0 tcietK^tis t 
[ mm 7 2 ] msmnfi. m%mm t> t < iigmra 

*T*S£ k ^mk-T4lf*iI7 1 t=IBa<0«». 
[11^117 3 ] ItnEWSSW*. 3 £ k 

1 mxm 7 4 3 msmmtfi* m 0 *r» s £ k * w«s 

k If *JH 7 0 MEftOMM. 

[|f*JB7 5] frfE^ 0 W*ffeSr* LTV^ikSr 
#m k -T 4 lf*S 7 4 KIBtt«0»«. 

[ If ^il 7 6 ] |lilBaS* J . H»rtKfi*5tirf S ^E* 
»T*&£ k SWatf *i»d»I7 0 tKtt<0»H. 

[ If im. 7 8 ] frfBlf ^ix*HclE 
»^a*#jDL^£ k ZW$Lb-?hmj]WrM^^ 

A 0 

C If ^ 7 9 ] -»«JfiWrta.*9B*lWai-f-S tftO 

tm<r>manm*& 0 i^^ro yv^x-h h^b*m 
0 ] n*JS7 9mm<^-dmmnu^m 

imsm8 1 3 ±IB*'J^ ( a) ~ ( e ) COoio. 2& 

±zmiir&xm^&zbzimb?&n?mi&*:i±2 
t,zimn-d:mm<oft®wm%}Jim. 

[000 13 

y7j**WL#>immzm-&. 

[00023 
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[ 0 0 0 3 ] aU*|SHS*<BX»?_htr £>*U 
*iii4Co 2 ^*36<JiMinLoo&4/£«>, ia^£SH 
tcj: 9 «0«*>iae-f b&*£ t S t ftT v * 4 . ZCOtz 

co 2 tfxz%mzmiti^-&!kJj3m i m. muz 

vfflStcffiJfl IxTftffifcTflMW* . vvb«9>4 

ffi<or JWKfiollfbWfflftr $ tlX v * I) . 
[00 04] ±£za^*>ffiffl$*rcv*4 : E'M /MS 

^yf^a i—xa. -<Kmm<7)ficmx'% 4§* <» 
ttffoh & maw h ix-mmx-h h . 

[00 05] mKZUWKftttttSii: l/Ctt. 'Jf>AZ 
[0006] HHttfrSiO-ofc LT 

m^nta-t^mxit. »aawc*-5Tt>aDh.sm 

tm%8Mfcttt&mmm&w s i L iax'X> o , mmm 
j±fr^mims.z9.iii-t&i3mzim-t&zbim%x' 

[0007] mnummmfomimb lt«2. wmwm 



[0008] 4*:, »HPF4 - 2 0 6 6-«WMSfc:l±>t/l' 

£«iBU ^Ai^Ufc1Bffi*IIfflfcifc)«U *#v>k 
v^4. $^>{c{i. IflBTl l-l 6607^#tc. ~ 

tix^z. ii&vfticDimh&fcLxpim. 
mm-rz z t \mmx-h -> . 

[0009li5CUt, «rHPF9 - 1 3 4 7 4 2Xit. ML 
[0010] t7t* { oT, *B<0-<X««ltC»«T?'# . 

ftztix^h. 

[00 11] 

4. 

[00 1 2] 

[fHjg£J»&-t&£tf><^&*5«kt*#JB] 

[0013] iffC *f6l*?D»* L^miMeoBBfcXti 

v^imv^n^- Wot, ati«u 
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m±w&. 3tm» fciot, #fc*>a 

tibtRfcJaW £ £ k * . 
[0014] *%^f5z:?Jc«Jfi<!0rtacRJB»»t*iSJi» 

( a ) flaaW^IlifcWfiumiS *S , ( b ) 

& , ( d ) MSOti«l*TW>ort 
mtittfitttDLTV^ ifctt (e) «*nH*_<X*ift 
li^-ft t-C v vfrv * GES-C* h ) , * WJ&T * - fc 

JJffPJfc ( a ) ~ ( e ) <0d ^JjU^PJJfc***.-?*- 
[0015] Urte^SlT-^ti, Sil 

-?£fflv^£k ayti-fy^i^-^ 

«je (isw») . im&k"#it&&««^»feT'#£>*i 

[0 0 16] mffE^T-*-?^ Mi«WT(c 

WUtAiZ*t+&MWtoWBoc(1i) fc L<«Q(Voc)<7)H5 



ftLfcV d (Voc,I d .T). SfcfcJJE®*)*** 
Qtc«-r-5>^[IISSfl;JEVoc(Q)<7)RI^cor-^ t L-< tiP 
m$fiS«ft*£v d (Q. Id .T) *> t < tiQ<v d , I 

V d =Voc-I d xR d kL<liR d = <Voc-V d ) /i d a»€»»ai 

^(Voc.Id.TJifettRdWd.Id.T). **v^i. Sfe£ 
±E<DO»WWt=*W4 raiUS&«ffiVoc (Q) 

tKurafcSfr^^f-si^iW (Q.i d .T)t> 

®«»*<-fefn<0jE**«l!lS:»«rT-C. £««8ttlc 

vt-?* fcttMR*^ t fcv c (voc , i c , t) , h h \ m . 

$ h C±E©^«*Q^*f ^> KllHlS*«ffiVoc (Q) COP 
e (Q, I c , T) 1 1 < {±Q(V C , Ic ■ T) ^ . T- ^ * fcttWR 

V 0 =Voc + I c xR c tL<(±R c = (V c -Voc) /I c 4»t»aj 

>!tr ^.pmssmiivoc (q)cop«^x-^ t» l < imwa. 

frme>ti&ft®mn& (Q. i= J) *> t <»4Q(Re . U J) 
<o±IB®. ®. ®^ ®3&>^>»!RSit4* , *<k*>- 

oiiLt^7-*- ^ 1 1 < arae^c* S • 

[0017] *56^~<WK*OrtlBCKfll«*tfrffiti» 

[0018] *%bj-ci±$ fee, as**att> t<iiK€ 

[0019]4fc. *%ajtcj;ix(f, H<XmvftSr*»c 
LX^h m&W&bt & fzMz&W%&>l^W£ ( Sffi 

«&ffd£k*^I^^^>. 
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[00 20] 

s«a (timtkvmsM) tmwm& (mum 
& ) , aximmmt ^mm^m*^- 9 1 t < t* 

X\ sE&X'foZ fr&it LX^h fi^T^fe t , Cl^J^ 

fcSr? # wg**rtaastn;£ff as t , j < ma&o 

[00 2 1 ] C ~ - ^ c7) JXff i3 J: 

^ti^'tieoit^T-y^^Mzi-ox. tm^m^mM. 
(#«*> nmbjEmnzn-zti 

H8#£>ft. «»*=«]: oT«W*^Mtt*ft«i: 

E, rt»jsja:oiat=a 

[JfcHB#<olEMltE] = [BBHIK«E] - 

[sctoowiwee] = mmms.i + ifensti 
cr>m\mh ft «d-c . *»bj# feJi^AmiBWfi^rt «ffi 

tat*. 

[0022lBl8tf)(l)-(3) fcitfHl 9?) 
( 1 ) — ( 2 ) 14, I^r<XWftO»l|«tc*t?-*, 

0S§«E, 2aM^**JEW=tiW4*flSWE, 2«« 

^Wiiag^fcttftjfcmmE, cow^Sr-en^'^L^ 

SCOT'S) ft. jE«&ZUWBffifctt«i»fctT 

[0023]H18*><1) te-<mmv>2;wgmci> 
t < ti.4Sfct ft f?re> WS« S100%kLfcfc*<oi 
«*Q-r^^ *>100 X Q/C%t;31tt ft ^HISS«EVoccOM« 
Sr^tTtT^^-C&ft. -^«^M0S«SE{4«lia~ 

<WEfttf>iMKcw:« fc ^ zmFitrwt&r&m&tz i 

*) Q(cS«-ftWfi<oSJ[gB«EVoc*tfSILT, #4*1 
ft#«SQtc^ftlB0S&mEVoc(lD fc t<t£Q(Voc)<D 
BWRO-r-* stottWfts&Wt&ft*. SWRfcttiHlIIR 
HEVoc*qif«JM<0 n <!KCT>mWX'fo ft i: <g£ LX , Voc 



(Q) =C n XQ" +c,-i XQ"" 1 +C n . 2 XQn- » + ..•■+ Ci XQ 
+c 0 (fit, nl£E«0S8ft) T'*l§ftftVoc(Q)h, £ 

IBS ) Q t £ J«R t , M'h-mm*?- A-h 

$JH WC , ff-aB-r- * tw« {> i£v ^Wlifc£&» ft i t #T 

#ft. 

[oo24]iai8co(2) {4««e«ajK* < — ~ 
<WKfi<o&»$*S: ioo%t tTtt^a^ma^-f 

ftHBHi&ttEVoct , 3fcm«Ev c , JMreEV d *)Hffi£ 
[OO25]018<7)(3) {±HiWKfiW&«^ifc t 

<l4#*fr*-*1ir<0**S*S 1 0 0%b ifzbzcown 

Jfi^rtaffifitSrRd t -r&BWWfl^CVd =Voc-I d xRj . 
it<(4R d = (Voc-V d ) /I d *»<i>3|C{t}S#t5rtaffifjiO 
T-^*ft VMiicO^r-^SISWyC^UfcRd (Voc, I d ,T) 
* l±R d (V d ,I d ,T) **#*>ixft . i , 3t«^«*<7) 

i*imst£Rct-rftB#«ora^v c =voc+i c xR cs it 

<(4R C = (V c -Voc) /I c *»4>JHti$tl*rt»»St^7*- 
^ * * ^tt i - * £ HflteWfc t/cR c (Voc, i c ,T) tm 
t>tl&. ^tt^>c7)7 J -^tt<«iWIS!C5<ii:±ia 
HI 8f) ( 1 ) fc^-tx-^&ff feftfeMlQlztt 

-rftramssnEvoc <q> wks^t-^ t> t < tm&sitfr 

^rtgPffiSiRd (Q. I d J) t> t < (4Q(Rd , l d ,T)cO, r-*£ 
^{iM^^Wbixft . 

[ 0 0 2 6 ] HI 9<7) ( 1 ) i4~<J:«?fi^^SSr 1 
0 0 % i: t fc i: * <0#«»(C*«-ftSc*«««I d = i i . 
iztStrftS^ttEVdCOM^Sr^tTt^^^T-Sbft. w. 

[0027]H19cO(2) {±HJWKfi<0^»»*t> t 
<l4*-fW-*fr<0»*S** 1 0 0%i: tAci: ^<7)^« 
itcM^ft mm%J =Tj , T 2 BUISI»«BEVbc b 

w%<viSMWRi4 b gB0s§*EVoc b mmm^h^ it/ 

«M?SJgT<0MS<07-'- ^ ^ ft v HiRBfcSffc t fcv d (Voc , 
i d ,T)^"f#^ixft. ?<i(:;ii4»<7)f-^i> L<\±m®L 
itblMMl 80 ( 1 ) *»iJ>»^<xA:»UtQt=*t"f i 
W0S&«EVoc(Q)c7)M«cO7-'-^ 1 1 <{iMm^* 1 'o, 
«?fi«EV d (Q, I d J) i> t < (4Q(V d , Id .T)co, 
{iP8S5e*n#^ixft. i*>^^, ?E*B#<7)«MflEV c i: 
B3lMlS§mffVoc t -fiMMMlc &£~(/WMi&Jgfe>ffl& <7>7 
-9. h& WimtAfc t^v c (Voc, i c j) i>nt>ii& . 

[0028] itfiWfifliEMVtcraffifiiJi, 

izm^t>tihwmv>mm&mi K>m<mMm<omi&n 

»^J:Offiv^aJ!«(EH, *^«4Zl»^?fifcfflv^ixftll 
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ft«B*<iO»lililJKt»K5FaEKi: 5:4 . ^3SR1: * * 
[0029]H18<9(1)~(3) &XTmi9 0> 

( l ) — ( 2)er>X 3«rfWH*-**»6. ~<>:Wfi<iO* 

t *>3fcWft/hfc:$:4 J: 3 tc, - a - h >^Wft>h~ 
3ti£ =5r if £ JH v vo£#> ^ £ #T # 4 . 
[ 0 0 3 0 ] HI 9C0 ( 3 ) t;J-&mft&<D<k#^ 
4 fc L < li&ltt h momnm-m: lOOXfcLfck* 
cD#m*C*M- & BBBIIWEVoc t ScB«JEV d omtt £ 
ttttftXHI i: JW«tt«I I 1 1 1 KWtXTP. L *: 7 

[0031] C— ftm&tfjEWsx.'fo&fr'gfrcomfe: # 

i)\ im^x'hhfr. nmftx'fohb\ izxix. mi 
tiW&j&z&RL. -<xmmt> { m%Lx^z>fiK mm 
®mtf{&TLx^&fi\ rt«fitaa*iijaiiucu£j&». je 

%X'$> h *\ l-tbJtm t X ^ vfcjE*$r*ifitf>1*te fc It 
[0032] JhiEffi£-C'{4, fKfi**3ffi»LTV^ 

f -3 a^jjg t . mzmmcvwn&Rtfi&T lx v * s 

if 3 . 4 LT v ^ 

hi. mix-it. z^z. wtwftMArctotitt* ftft 
m&^m^7tx'comw^. ®2&zmffiztii&m# 
mx-htni. m&tf&m-*im%mm.o>wwM *?m 
s&*>«*fri$iBi£jrafrs y n-^-v- h ^tmznx^ 
s. aixiiffli&^wsL/tf^. ^tmcom 

[0033] ffl»13je 

mmmma. ( i ) jwt»3Wt>ff*>=a:v^jfci*te, & 



i ) ftw$t,zmmm]±i> l<{4I1iiik'SE^±#**ie« 

^r^tilcJt^r/jN? W ( i i i ) I*'Sr«fftCJt!R LT 

^m&izit^x m l < ±% v \ ( i v) rtaHtti^jEflr* 

J4 , 38*8 1 fc«ft t L T v ^ v TOftoBH BKttEEVo 

[0034] nmmm 

mmLx^&z&mM<nft&%&wmnLx^&tw%. 
-thi^t. iMzm&tmMLtivtr&izim^. a*^ 
( i ) iE%itcm&iz\mi>xwm$? s nmmmx'foz> 

ytmmi,zmm.&co±m i iE^j:nmi l zi:t^x±^ 
v\ (ii> sE^mmztiMLxmmsmmmwxh 

# v \ ( i i i ) «ffi^rtaffitpfcWE« J S:«Jft<iO rtSPffitii 
[OO35]021CO(D (4ZL<J^M^«^*Ct 
«*Q-t>5ri5*>100xQ/C %l l zm-hfHmmico^yy 

x\ ftm&mtmtoLtzmwcoftm&iji (R'=axR+ 

b) ZiE%%Mm<r>ft&mK (R) fcJMSLfckO-C* 

[0036]H21cO(2) «rta^fS35*«iJnLfct>^> 
(R'=aXR d +b) tiE^tO(R=R d ) i:<7)^«B#cO 

[oo37]H2i<7)(3) tirtaastifc^njiniLfct^) 

(R'=aXR c +b) fcjE?S=flrt.«0 (R=R 0 ) 
[0038] ^g^>ffiT 

-r&m&to* }Mffl&w^z%mit'f. ( i ) 

bl,ZltKX±%^\ ( ii ) K«B#^«?fimEfc it/wia 

[0039] ffifflU"CV^r»«ffl!tC*JV^, ^jgfil 
<aWgfcfiTL"C^S«£<A#ttM'=DxQ (Q : I?IWr 

wfiT<7)»itt ) t mms&nEyoccDmmm 220 
( Dco&oiztch. fiu 1; -r-^s**%(± - #m 
flt<^»s*cfc L<t^b-r*nr^>*«s** 1 0 0 
%t Lfck ^o^miQ-r^^^iooxQ/c %tcffls-r^ 

[0040] jE$;%mmcDwmm.Q%izittthmmm 

flEVocCOMi^^Voc (Q) . ^»ffiTf*^#S»Q' cm 
■TiHIIllKWEwRBRaiWiVocCQ'/DJkSHtS. 
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=DxC) £&TLizW&T<DWmm'lzm-&3EW&> 

nwnSit im&commmtzti^ti. % w /d. i e , 

Th v (I <Q7D,i (I .T)fcat»rS£i:t=&4. 
[004 13 IE 

ffiffi LX v%* ZiWK«i*fc V vfrv » (iE«Tft & ) fc 
[0042] CSJBSiOJWJ} JEflStniWKfi-CftS 

t we-cs & %><r>x*htnz. -<xnmcommmE.vo 

c , i fcttftHMEffii fc t < (ift«*SEl b SMWEV t « 

«EV«rf)BMR<OVoc (Q) *\ WgiQi: JHBSifcttft 
«Wfc9*aMl fc«fftiB*T4: «?fi«EEV<O0MR<OV(Q. I , 

[0043] TOfflbWST LfcZ&ttifirt'ti. 3fc«M 

f*t l < j4tt«i!ra<oiiiig»«BEVoc<^Mbi: -e^^ 
snaottSL & tzit. ftMtZP>mmEy c *> l < «« 

[0044] ft&im&mnLx^&ijmm&mteTco 
mmx'$>&cox\ m®mm.Kcoifmx\ 4 

[0045] WSJfcWKT ^ortgSffifit^lMJDt 
Htfc*Hitf>**«i , §«<ETffiRD t iiJD Lit: rt« 

[0046] c numncouft : rtafficwitt*: Lfcz 

&ffiSiR?)Mft, 

R'=aXR, t,L<{4R'=aXR+b. 
t>L<{4R'=a n XR»+a n - 1 XRn-i+a n - 2 XRn-2 + ..-.+ 

3l xR+a 0 ( nliJEcomm) , 

i: LT{R5Tf&-i:T\ msS^m^flffi^ft^itaHi 

*>£>5tfta. b.a n , a n . , a, , a 0 £ 1&b , tffilD Lfc l*JgB 

[0047] C#ttB«ffl:T*tf>*att #«§*# { ffisT 

«»q' Ktt^iwsmjEwMftvoc (qvd) % m&i&T 

ikcDWmm' tC*t-t&^TO«OWfi«BEV c (Q' /D, I c ,T) 
tL<{±SWi*JDTO!l«EV d (Q7D,I d ,T)ORI«i:, £ 

4, owe. iiiKiOSBR^MSMQ't)* 
#>4 4. 

[0048] tmfg<om&xwn*im%m®m(mm.) t 



ftrni-zmi&com&tfztizticDmmzx^x&itbbti 

2 3ttjE«3tfKI!l«0 <4»i^**fcfcHB»8*C(c*f-$- 
CQ-Qoin^ X'tbh* H2 4{i#«^*^C*^C' (C' = 

dxo iz&TLfcmmtiEi?;%mmcommM%izitt& 

ft) ^=5:4. «SW«ifMWEV.i.taLfci: 

»«T^ft) i:=5r4. t^* 4 ^r. tm^mmmKco 

Mf^V d =V d (QVD,I d ,T)^V oin =V <1 (Q , lllin /D,I d ,T)^ 

commit CQ'-Q'-. in ] t**. 

[0049] t8S^f^t&«rs8wrat4^ ««*>iHwrcrc 

K«r* 4 x'<n-<mm<nmtex.*>\,*?-&m&0>M&K 
jix^Hx'&Citi&mmt i,xm*t&zbiiz%:&. 
[0050] tzMmcozmiVimtz&tt&ft&im 

f*±mwcx:-co-KWMcoft&tmcr)m%i 

I. Voc^TjSKjWSfffi^MvoiO^:. -r^rt)*>-dVoc/ 

dt>v 0 >o-<:-ab-?.^^. iKfi3wa*6L-cv^ bm%. 

II. Vocc7)f&T^* { 0g-dVoc/dtgv 0 T-*l.^t. « 
*±^0®*S^fJ^S: 7'D-ft -biz Ltc—MX'$> 

«S«)HillI»«flEVocoOei^Wfc*HiBtfca. 

«jEvoc 0 *> ^mssffii i x B§p B it! com&&<ii mimm 
msr<?±-r 4 ^ •c<os^«?te€JEv*3 j: t/ff ±f^<o mm 

. ±immz&wz> mmmzb mszcou&f 
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^■fl.^n-f-A'— he?)— M2r^L7tt<oV*So 03 
CO^o-^-h^cOCasel ( S 3 1 0 ) ii. ItSi 

ZVmtilhjE&X'fo&tM&'t. Case 2 (S3 

16)(i. rt«KSfji*efy)]R»LfcjEflf'3rWfiJ: <0'b% 
V LT v vfcv \i> coX'Z. commhJEWX'h 

JgiftcoJCJiUi, -£ix-?fl[24 , H5f2*U f£i£-f&. 
[00 53] < I . M&c0«?g> WmS&^EVoctOffiT^ 
S;W9r5gcOffiv 0 J: 9*. ^*3^>-dVoc/dt> v 0 >0T£> 

C00 543 < 1 1 . lE^h h V >ttrt^fiWIJlI*>* «g> 

mymm^^xrx'hht^z^m^^-ti, . rag 

Jb^ffiTLTV^vTOftT&iiHr, hi 8<o < 1 ) a» 

^ . mms&mmz 1 » 1 cwisa** o , ramss 

WIIJ»WE#*»&»4 . H2 5«0 ( 1 ) «fft«D 

*±*«Tnmii»«Evoc 0 *a^Lfca N m^mu xm 

WfflBEVSrftSIU fflttffjfcffcDWHBIKEVoc! tit 

sous, v^i, c: co^mtm&i&T^^mmx'h ~> tc 

■%t>. H![iI»«EEVoco0^f<OWUHiBo=Q(Voc 0 )'C. 
«Mlqi«iiWa<OWUHiQo-<ii, ISHlS&mE«Voc(Q 
o-qi)'C*S{i-rc*S. =5:fc, #«JtQ{±rai3 
BlUEVbc<o|JWyM=ll(Voc)-C»S^ . MHIKmJEVo 
c{i#m»Qc7)ra«^Voc =Voc (Q) . 
[00 55] SJHIg&mEEVoc (Q 0 -qi ) t a^fflVoc! C0H 
*>\ f o g [Voc (Q 0 -q, ) - Voq ] 1 (f „ <0<f , ) T\ 8A 

<nW8L<r»U y *ttHi*iicfc 4«^tctt, mwMzmm 

5CV=V 1 + (Voc 0 -V 1 )x e -t/^ 
(fli L , Vj {±l^rat5*E|^fc^ Lft«W? r 

nftu&ifi%k'X'm£&®Tfemx-foz>) cjk, ram 

S§«EVoc 0 j&» ^ JSflWSK 1 1 "CSttfllttW « B$coB$5g|fc r 
£3<#>oo, V! 02 5 CO ( 2 ) tt±£*a» 

[00 5 6] 36 i=. WfiOrtaUffiffi^fc-rsi:. 
5eV 1 =Voc 0 -I 1 XR 1% R 1= (Vocj-V!) /I, 

Voc 0 ( fc L < (i#«aQ 0 ) t ! t Wfc&Krfc** 



i-4jEJ8=6:«ffi<Ol*l»ffiEa:<OBM6R d (Voc 0 , 1 , ,T) ( i> L 
<{iR d (Q 0 ,l,,T)) ZHMLX, 

< i ) rtmsiR, bJEmzwtoQftm&mi (voc 0 ,i, , 
t) (tt<«R <I (Qo,iij)) tfm'gmzmm, -t%b*> 

Wk^fo&fflS&W^V^mBfOri R d (Q 0 . Ii . 

T)]sSr 2 (r^O^jltftS^tlt «?ffi«iiE^T"$> 

(ii) (R,- R d (Q 0 ,I 1 ,T)]>r 2 (0<r 2 )-C&**£fc: 

[0057] < 1 1 1 . 3gJH£Ttf>W5£> ±IBI <^ffi»KSE 
SHrv^t, iE*^r«flb^llI»«JEVoc 0 <oii*<o» 

&comm> ^^.h mmnmwoc % - qi ) t v 0Cl cos 

1)K [Voc(Q 0 -q 1 )-Voc 1 ]>f 1 (0<fi)-C<5i«^(Ctt. 

[0058] <rt^ffiJ5itiJDB#cortgpjgtjicos:ai> ±K 
II. CO (ii) fcfcvvc. rt»ffiKt35(tlttfcUTV^fcipJ}£ 
Lfc*^-, rtgPSfii* i- IES^**cortgPSiaR=R d (Q. 
I d J)*>^R'=axR d (Q,I d ,T)+b (a.Wi^R. Q«±^« 

fc#T'#?>„ ®3tf<0B*»^< 7D- ?-v-h5r04 

[0059] *hh«J||*»4>^fi:< t> 2 HUJi±cOKm^ 
•t^r^*>^Is]g§*EVoc 0 *^«^ffii 1 xB*^t 1 co 
«^*q! co^mcof*, ^-CfHUIKmEVoc! *»4>«SKffl[ 
1 2 x B§Ht 2 cOUM4q 2 fi(tSWE flt ±t & £ T'co 

raco«?fi«Evfc ±xs&±&(Dffl®mmEyoc 2 n^mt 
immiiiinMcDnmv&commm&tf<xi$xmitz> 

5^V=Vi+(Voc 0 -V 1 )Xe-t/^ 
(flL, V t «B*rat^»I^^hJf LfcBfrOV-Cr J±l$5£ 
ScT'3i^) Ctot. HHEIKIKEVoco^^JJcmUgiEl! 

!> . i cOB^comMcOrtSPffitit^R! t LX.. 
Vj =Voc 0 - Ii XR t , & jtfiRi = (Voc 0 - V, )/Ij 
*^RiSr*a6l> 0 R^fcLT, V=V 2 + (Voc,-V 2 )xe 
" t/r (fit. V^iBSratfctel&tt^hfls L^l^cOVT'r 

«±^p^gre*5) Wot, ramssmEvod *^st«ii 

ffi-r^. . £ cOB#co«?ftcOrtg|?ffitJt&R 2 1 LT . 
V 2 =Voc, - 1, XR 2 4fc (iR 2 = (Voc, -V 2 )/I 2 
^^P^gPffifilRz £3f<#>, Ri - [aXR d (Q 0 , Ij ,T) +b) =0 
(Qo : ra0»1Ei±Voc o COt:#cO#m») fcR 2 -[aXR 
d (Q 0 -qi.I 2 .T)+W=0 (Qi=Q 0 -q, : fflmS&MEyoCi CO 
t#cO#fl;4) . fc t<{i:Q 1 =Q(Voc 1 )-C'R 2 -(aXR 
d (Qi . I 2 ,T) +b) =Oj6»^>3@RatJ it^bfcQo Sr^ N ^ 
L^rtSffiStRd ' =3X1^ (Q, I d J) +b£gaj-r& Z t ft 
X'%h. 

[0060] JJEl*iffiffitfoO*ffl-CU\ JSHtmSSEEllBf 
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[00613 < mm^m<oi&Tmcon.ta > ±iei u.izts 

wc, nM<r>W9.®M.tfmTLX\,^b'mfeZ1xtzt$> 

nmcDwn®mtf]E??;%^&cown®m.wfe (d«4 

5£gSrC0<D<l) iztc^X^hb^^thb, TIB<7)^ 

3<7)C*^^<7o-^--v-hSria5^t7t. 05* 
<7)Case 2 ( S 3 3 4 )«4 , LfzsEWitcWMcVft 
V'hZ^tfm&LX^^^nX'. F*M*i# 

[ 0 0 6 2 ] 02 5«D ( 1 ) ICfcV^, ttiHftgtfOllBlHj 
B^Voc 0 <O«aSr«aEMIi'C«9Ofciia«L./sa. H3 
®»ttBEa t Voc, ^®»1SJE^*Voc 0 «ONfO 

mmmmmt. mm^iE^x-htimoXh^. mm 
®mtfDmzi&TLx\<^2>mm.xfo&<Dx% 't-th. 
iE%%nmcowmmzn^&m®mw±<Dmffivoc 

(Q), Q (Voc)#>£>, Wm,®3LtfDmzi&TLKnWX' 

it. wm&z i /Dfe-ttitfiEifteWMtmtwmmz 

Kelt JLfrtt. Ltzifi^X. Voc 0 =Voc(Q 0 )=Voc(Qo' 
/Dh Q 0 =Qo'/D=Q(Voc 0 )i:=S:4. &tz. WSMf\i<Otk 

Qi ' =Qo* — <ii 

Voc 1 =Voc(Q 0 VD-q 1 /D). Q 0 '/D-q 1 /D=Q(Voc 1 ) 
Q(Voc 0 )-q 1 /D=IJ(Voc 1 ) 
q,/D=Q(Voc 0 )-Q(Voc 1 ) 
D= qi / CQ(Voc 0 )-Q(Voc,» 

[0063] ( i ) S^>tli±iEII.-C««>*>n6l9fER 
riS[Ri-R d (Qo , /D.Ii.T)]Sr, (ri«Kr,)"C 

* 5 ffiT L-T V *4 k JpJS&T 6 £ t wx°z h . 
(ii) ±ieiI.t'^^I.MieRi*^(Ri-Rd(Q 
o'/D. I 1 ,T)]>r 2 (0<r 2 )Tft*»-&fc:l4. ^tt^*** 

f&r l *»o ftsnmm bWJzLx^&b %>z\b tfx* 

[00 64] 02 5?) (2) tCfcV>T. <*K<D 2 E g COM 

igs§«Evoc , s&» h msK-fsi 2 x omit, «iMq 2 -wttt* 

b8hib«£evoc 2 fctra u mmmmmcommm&com 
mnttfv&xBtiti, t u mmLfzwrnmuz 

V=V 1 +(Voc„-V 1 )Xe- t /' ; 

(flU v, Msmt^Wkkiz^ LizWlX-Timfe 



V^Voco-IiXEx, Ri= (Voco-VO/Ii 
W8MZLX. V=V 2 + (Vo Cl -V 2 )Xe-t/- 

(fiL. v 2 im^*mwcktem tfz ^vtr imz. 
mxfo&) zcntifnmmoftiu&ijiztitb-t&b. 

i ^V 2 =Voc l -I 2 XR 2s R 2 = (Vocj-V,)/!, 
*ffi<0rt«JSSW*Rd (Q. I d ,T)*^aXR d (Q,I d ,T) +b (a, 

R,-(aXR d (Q 0> I 1 ,T)+b)=Ok 

R 2 -(aXR d (Q 1 ,I 2> T)+b)=R 2 -[aXR d (Q 0 -q 1 /D,I 2 ,T) 
+b)=0. 

({1U Q 0 =Qo'/D. Qi=Qi VDT\ Q 0 \ Q/iifUfn 
raSS81lE* i Voc 0 , Voci05B#cO***T&4) 
afc J: t/bMtWcD k Q 0 ' * . mn®Mi&TWMcr>ft& 

ffifiMbca^rtaasttR' = a xR d (qvd, i d , t) +b < q - « 

So 

[006 5] Hcjh«lB3&» fe^s<aif^T<y) - »:g?ft<ort« 

ymmfflmEi f^m^aqi «»t*« L«jfiWE**v c i 

3t«*flfjhLBSia8&«EEVoc<iogi^t?&tHi 
L . L fcBSHIR^fESrVoc! •+ h £ k T ~<*flBfi« 

rta5«®^^*n-r . _biet*f^t- 43 t-t ^> mftfemJEE k *se 
ioe^Efl:**^^^**. H2 6<7) ( 1 ) ±ie 
^mm&im&wwx^x'h&zbifift t 

[0066 3 ^S«*ff jhSW^BHIKWEVoc, (4. Bf3g<0 
■WBIsaaoiJHIllRIKJiVoc! S:»HW**». ®5It*1±2r 

<WKifc:3EWftff t iW t X . -iKimtfjEftX'h h *> . 

<D&. m^tt^yci—^-f—hco—m^Ltzh^x'h 

»Ja^®:i±5«4. -e*t^nBI7. f^-fl.. 
^rti . i Z T{4*jk«®*^3E«»^2rfl ; V ^r»:m?teO 

L>ft±;vux<7Mfczm-fc\ b iz£ ixt>mmz-<m 

[0067 ] <I. «fS<OJpJjE> 

( i ) IE«!5r««L^*««i:HIia»«E<OBJffiVoc(Q)*» 
4>BHHIK«JEEVoco^<0*1MWo*«ft» §<>tcra@SS 
«JEVoc (Q 0 +q, ) k Voci (Voc(Q 0 +q, ) -Vocj ] > 

g, (g !>o> x-hhm. (ii) s«»k5tmmsEk«m 

iaSkiE«'3^Kft«Wfi«JEOlWfl5V c (Q, I c .T)fc«t 0 , 
(V c (Q 0 +q,,I c ,T)-V cl )>ji (J i>0) T*S«f, (ii 

i ) wwm i>v< temmmE t ymmm. t mmi&m t 
jE%%nwnftM&tzcomm c (voc, i c .t> «t o , ov. i - 

^(Voq.I.JJXz, (z ,<0, R cl {4€?i^EV cl B#Wrt 
«JS8t) Tfc4WW>. JJE < i > , (ii) , (iii)W% 



( 18) 82-0 0 2-504 1 0 ( P 2 0 0 2 - 5 0 4fll! 



■ftlfrtoifr&lz^ 9mff98»LXU&bWfcti>. 
[ 0 0 6 8 ] < 1 1 . jE«. [HW6£iMme>Wfe> IE?g& 

Voc 0 CO^CO^«4Q 0 £ . £ h fclVoc (Q) tf)|J8fl»&» 6$ 
4 -5. ^0S&mflEVoc (U 0 + qi ) k Vocj COH**, g 0 £ [Voc (Q 0 

+q 1 )-voc 1 )^g 1 (go<o<gi)"C***&fc:Ji. fl:M<50 
«E<oj»asWtt3& t ^'C»i: * k t , ftiffl Ltz^M 

^^^-(Vj-VocoJXe-*^ 

Jffi<ort«JSSWa» ft i*^BrC» ft ) fe: J: o -c . BB 
0»WEVoc o 0»fca5JHESIc i T^STOHtt LfciStfWtte 
Scr^^ooVx^aj-Tft. H26CD (2) «±ffi^ 

$>ft » 

[0069] 4fc, .KO^OS^rtSSffifit^Rci k 1 

V!=Voc 0 +I cl XR cl , ^^(Vj-VocoJ/Id 
a^fefcrta&ffilSRc i k * IE^^«?fiOI*lg|5ffitjtR c (Vo 
c 0 . I el J) i> t < «R C (Q 0 , I c i .T) k <r>m>$> , GITO J: 

(i) Zl g[R cl -R c (Q 0 .I c i.T)]^Z2 (z 1 <0<z 2 )T* 
ft*£\ tL<(±j 1 g(V cl -V c (Q 0 +q I ,I c ,T)]Sj 2 (j L 
<0<j 2 ) «flW4]E*T*ftkW^- 
S. ±E^*-e^S<tft. P^gPStnl. litEmfn 

(JE^^mmX^WttW^^^^rftHtw J: ft t ^T'S> 
ft. 4fc, IW\'57Jfil (zj, z 2 . jj, j 2 , g 0 , 
Si) ItW&.toW&lZi^xm&i. 

(ii) [R cl -R c (Q 0 ,I cl ,T))>z 2 (0<z 2 )T*ft*£. 
tL<«±j 2 <(V cl -V c (Q 0 +q,,I o ,T)] (0<j 2 ) Tfcft 

mmz , flossa**** tr v ^ft k wse-tft . 
[0070] < 1 1 1 . sw&wkt^j^) mriewnis§ 

«EVoc(Q 0 +qi ) k Vocj c7)H^\ (Voc (Q 0 +qj ) -Vo Cl ] < 
g 0 (g 0 <0) T'£>ft*§1^Ci±. Wfi«0«**«ffiTUTV^ 
ftfcfDTTft. 

[007 1] <*Sd LfcrtaHSfitWJWi > JbEl I • to 

(ii) tonwmMX<rm^.to^ -m^x, mwto 

ft&mm*R=Kc (Q. Ic ,T)*^R' =aXR c (Q. I c ,T) + b 

( a , bl&m. ) izmisa LtctfafeLtztMr. TUtomft 
•CtiJDL7trtgl5ffitjt^ffiSr»fca-rftC:k* i T"#ft. 06 

flbft»64Kfr< k 1> 2@m±<05OT£fi : V\ -t^*>WHI 
S§«J±Voc 0 *»^>«SK*Ie i x B#Ht! omSvfei c03tfl;<7) 
■ov^-cBHIiIB«EVoc 1 3&»6«»ei c2 x^rat 2 o« 
$vftq 2 rtftWt* L5E«Srff ih-T ft 4 X'toffltoWm&c 
H £Vt¥±&toffl®8&mE.Voc 2 SritaULT , OT<9¥J1 
T\ iiJDL^^fifitR' = a XR, (Q, I e ,T) +b£mft-f 
ftdk**-C'#ft. 

[0072] ^*ra^KBO«M«JEOi§ig#tt^^ 



V c =V 1 -(V 1 -Voc 0 )Xe-t/^ 
( fit , V t fiNfSt £ Mfc^KWf L^b#OV c -e r (4S 

jfi^aastfi^c**fti^Btr*ft) w^t, ram 

S§mEVoc 0 *»fe^lWE8!EI 0 1 XjmWMi Lti^M&k 
x SSftooVi £»l£BT'# ft o i e0B*<3l!»<0rt«fflsfl; 
fcRck-tftk. 

V!=Voc 0 +I 0 iXR cl . R cl = (Vi-Voc,)/I cl 

wmzLx 20B<o^irr 

V c =V 2 -(V 2 -Voc 1 )Xe-t/' : 

( (ML , V 2 {iB#^t *«|R*fc^Hf Lfc B#OV c "C r (i^ 

jagrc&ft) Hi[iiB*ffivoc,3&»63E««a[i 
*ffl<ortaasffi£Rcik-*-ftk» 

^V 2 =Voc 1 +I c2 xR c2 , R c2 = (V 2 -Vo Cl )/I o2 

3&»6 rt«mfitRe i * «ftft - k ft . 

[0073] «fi^l*lg|5ffifii* { Rc(Q,Ic,T)*^ 
aXR c (Q,I c ,T)+b (a.Wi^R) fctiJDL^kOffiS* 1 

R cl -(aXR c (Qo,I cl .T)+b)=Ok 

R c2 - (aXR c (Q 0 + qi . I c2 J) +b] =0. 

t> L < ttQi =Q(Voc 1 ) T-R c2 - (ax R c (Qi , I c2 , T) + b] =0 

k«*. ifLfe<o^*»<ikfcJ:oT, SSfeiiir/b 

JM^L7tF*]g|5ffifilR c ' =aXR c (Q, I c ,T)+bS:Sr 

tfc-$-ft<rk#-e#ft. 

[0074] ±IBl^mSl<0»m-Ci4, 5E««^»B# 

<a-c§s**«fflLTt>«*>r. ztoMzmhrnfezti 

hi>toX'ii^\ 

[0075] ( #«^*OfST«iSt^»ffi ) ±151 1 1 • 

towmmmmTtoWfe^ nmtowvmm.wjEm*mm 

toWVME.toW£ (Wi^R-C0<D<l) ic^roTV^ftk 
h^08C^Lfe. HS^Case 2 (S4 34) «±. 
-Tft. 

[ 0 0 7 6 ] 02 6(7) ( 1 ) tCiSWt, flc±:RJB<O|Jfl0 
SS«£EVoc 0 <omM^«»i[ffiIiT«^JIqi^fl:L7tf*. BR 

llMJE^Voc! ^ o fc^^ . m IHBSE^Voc 0 ^B^iO 
«MwSm*«i. mm^'IE^T-^ixtt'QoT'^ftA^ WM 

gmtfDmzi&TLx^^m&x'fo&toTQc 't-th. 

lE-gzmmtoWWMMztt-t ft HJ®»«Ee>0f«Voc 

(Q), Q (Voc)*^, #Wgft6«DffiKfiTUfcldST 
{±. «**l/Df&WfE«^rtKftkHt»«lt: 
=Srftk^.=Sr*ft. Lfc* s -5T, Voc 0 =Voc(Q 0 )=Voc(Q 0 ' 
/D), Q 0 =Qo'/D=Q(Voc 0 )k^2, 0 «^» qi c7)^ 
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Qi'=Qo'+<li 

Voc! = Voc(Q 0 7D+q,/D) . Q 0 7D+q, /D=Q(Voc! ) 
Q(Voc 0 )+q 1 /D=(l(Voc 1 ) 
q 1 /D=Q(Voc 1 )-Q(Voc 0 ) 
D=q,/ CQ^oc^-QWoc,)) 

ClcOi:#0*?ffi^#«a;(i:Q(Voci)xDi;^:l). 

( a ) § h tcti-Liei i . fc nmz lx-%*> btuzmsb, i 

*^zj S (Re ! -Rc (Q 0 7D, I c i ,T» ^z 2 (z, < 0 <z 2 )T* 
(B) MiaR c i* i 'c»[Rci-Rc(Qo7D,l cl ,T)]>z 
[0 0 7 7] ifcV^ H2 6CO (2) fcUSWt, 2EJB 

^n«aq 2 w ^xjfcmtiTEK^-efc & *\ i in a 
«m*qc 2 *f «1« t . im>itw±-th & wmnnm 

«JEV c tJ<fcVff±a<oBB@»«EVoc 2 *H«iL, ttsStf) 

5^V C =V 2 - (V 2 - Voc!) Xe-t/ * 
( {§ U V 2 fcH5iat*i&Rfctt=J'H* Lfci$<0VTr «B*5£ 
ftT* & ) fc± o T . ffilUSSflffiVoc! 3&»63t1WSEIc 2 

V 2 =Voc, +IC2XR.2. Rc 2 = (V 2 -Voc 1 )/I c2 

[0078] VM<r>ftfflffifflc (QXD, I e .DfrfcaXR, 
(QXD,I c ,T)+b (a.WiJER) KiMnUfci:<0<KSS&» 

R cl -[aXR c (Q 0 7D,I cl ,T)+b)=Oi 

R c2 -[aXR c (Q 0 7D+q 1 /D,I C 2,T)+b]=0, 

i> t < iiQi =Qi ' /D=Q ( Vo Cl ) T'Rc 2 - fa X R c (Q t ' /D , I c 2 , 

T)+b)=0 

s««*®T«ffiortmt)t*^^rta5ffit»iRc' =ax 

R c (Q* /D, I c , T) +b*3Hfll£:Rtf>4 i t ifiX'% 3 . 

[0 0 7 9] ^SMI3ig^gl?MQM^BQgiB 
~»:«?ffi05E*Sr«?f!i«ffiV cE -C^T Lfcftfc, 
Etf>*8B*Stffc£tHBU MHISS«EVoc2:^LTr<?: 

[0080] ±EWEIK«E<0ft^*i. OTcOi d fcff 
5tWT*»feB^«BI8jia<?DTO!!«E*H!IlIII* 
EVoc E i;-t&. ifctt, 3at»T*»^><0B«ati:*^)li* 
<OBHEIK«EVoc*fra! t , BB0»«BEVoc*»5g*ttJIWC 
ffflESSmBES: Voc E fc L » VocWV&tX$k% ii&klR 
J£U 

sCVoc = Voc E + (V c e - Voc E )Xe-"« 



oc E £3ttBLT*fc5rr&. 

[0081] <mm?mfe> wm&mwoccniim&vc 

^t>Voc<?5fiTaaE-dVoc/dtM!lfJt<0«v e J; 
t \ -f - dVoc E /dt > v 0 >0T-£> 4 t 

3fcttRTi$<0«ffl»EV 0l j& t , I«Wr~»: 

-*t=£*>Tii< ) =fc OfiV* (V cE <m 0 ) B$t>r<X««! 
tiM*& LX^ht WJg-TS <! t 4 . H 9 {iJJEfO 

[0082] C5gm«-S£*E3tm*!TBSco«5£J 
«ras« LP;f5g<0€EV e L (c Jijjg Lfc £>Jg«EV eL 

co, 5mfc-jm^mffi£X'~dcmmzizw?z>mz 

^7Ltl^. «ficO¥«*«i^««*^{5{J'l 0 0% 

[0083] <i. mm&> 
dvoc E /dt> v c >oT-s> , ( i i ) ftMMTmwnmnm 

tN c E <m 0 (0<m 0 ) X'h & . ( i i i ) ^MS^Efli^mffi 
mffi^^I^Srmffi^ft (s 0 : TKffi) J: 
<. dV c /dt<s 0 (0<s 0 ) -C»4» (iv) 3E«HB^^ 
^m-M^iSJKJi^jE^^fiO^ix (u 0 : ±131® ) 
t,zimLX3:Z<. dT/dt>u 0 (u 0 >0) X-foh, COU 

-rtifrx°hht%&, z. covtmmm tx^&t nfe? 
[oo84] <n. ftfflsmtim<wi&> 

cstfjE%%VMCDZtl (ko : TRW) «t 0'hS< . 0<V 

[0085] < 1 1 1 . mm®Ai&T<VW£ > Wffi^Wfi 

E^±#^^dV c /dtT&^IEScO i) «0dV c n /dt ( ±$m Srs, 
fc-T?.) J;0^:§<, dv c /dt>s!>o, *>-?#&n*t#>z 

l2Lh"CVoc E fek 0 (k 0 >0) X'hh*$. ^comMOgm^ 
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[0 0 86] <IV. JE1TC&&k0&&>J9i%W9MM. 
E*»A>3W<0±BB«JEV ct ^S'Jjl-f l> 4 ■CtfWfrlBjWES 

mvmmw. -raib^soSdVe/dtss, (o<s 0 < Sl ) 

3&*o«St«3W>H!iai»«EVoc E *«jE?l«rWlt«0 
ZtlbmWULtXhh. "«r*)fek 0 SVocB (0<k 0 ) T 

&&b$. £<o*ffi«rarc* 4 110^7 
[0087] c nmrns^^t *> l < t dm jift&fcaM 

sterol*-*. 

[0 0 8 8] <I. ffl»<0¥!l«> 

<JVoc E /dt>v c >0T'$) £ , ( i i ) ^SWJItt&B*** feflO 

>u 0 ( u 0 >0 ) "Cft ?> . ( i i i ) 5t1KIDCTD"*<?5«ifi* 
ff<0±#*«E*$r«il&O**t «fc 9/Jv3 < . dV o /dt<s 0 
(0<s 0 ) T*4, OVv$Yu&»-c*4»£, £<7)«ffi(2:® 

[0089] < 1 1 . rtiBtaaiEttBBKof! > sg«a«s«« 

tt-C<Ol»MEV c tf>±#aLK <dV 0 /dt) jWE**«fi 
<0**L.fcD:*Svv -tCr*>fedV c /dt>si (0<s!)T% 

o wft<o»ws«»<^H!iii»iiEvoc g ^jES^mmco -en 

GITC**, -f&*>*>0<Voc E gk 0 (0<k 0 ) T'*I>B$, 

£ <3*&<art«jstmitt&n Lx^&t we-*- & . 

[0090] < 1 1 1 . ««g*f£T<0W5£ > Jg«SK%«« 
!«-C'CO«?aSEV c cO±#^* (dV c /dt) **jE^®HS 
<Z>**l.«fc9*;§=vv -T^^dVe/d^s, (0<S,)T\ 
o««icoSI^«^«Offi|lISSmjEVoc E ^'jE?g^«?fic7)-eix 
iO^C^V^. ^*>*>Voc s >k 0 (0<k 0 ) x-fohm. Z 

[009 1] OV.Itt-CAifc^WJE) 

«-ccowiMtEv e ^)jjr.jaa (dv c /dt> tfjE^&reft 
o-eiifcimwtePJ*, -r ; 5rt>*>s 0 gdv e /dtgs 1 w<s 

o <s, ) *C* . 3&*o*«S<0»«S«aoH!llI»«JEEVoc E jWE* 

(0<k 0 )T'S)?>B#, £om«HijE^T'*-5 feWSTf 
HI itf)7o-f*-Mi. ±fBWS«Ot6ix2:^L3t— 

[0092] c^mo^Es^Ti^^Js: mmcom®& 
n&tf$>zmj.T-z\ fenvg.ymxmfecommmmmz 

3W£»T$-*, fflU «fi«ffifW!f€co±RR«EEV ct 



[0093] <I. ffl»<0¥!lJg> 

( i ) nm^ffiym&nmmmsyocsCDMm^ktf- 

dVoc E /dt> v 0 >0T* & . ( i i ) as*»7B*Ott?ft*E 
t)% e <n>o (0<mo ) X'f> & . ( i i i ) 5£««i[3E;mn#?)fl: 
M«JE<^±#*>TE;t&«*l!l<7>-?-iX<k 0>h§ < . dV c /dt< 
so (0<so) (iv) 3te*M4&^*^*M<oa£ 

i#*«^tito-eW:ML-C7^^ < . dT/dt>u 0 

(u 0 >o) x*hh. <r>wrtifrxhz>%>&. z comma 
m&tx^&fnfei-z. 

[0094] < 1 1 . ft&mnmucrtfi \%. > im$$.%nm 

i&Xc r >mMW,Ey c c r )±.ftM%. (dV c /dt) tfjE1?;%WM 

cowm&numg. (si> «to*#v\ -ttchhMc/ 

dt> Sl (0<s,)T\ *>o«m^)S3£«f^BS[lISI«EVo 
c E 3&<jE?IW:1Kfi<0*iTJaiTtrA* . -r^^^0<Voc E ^k 
0 (0<k 0 ) "C*4H*. £<0«m«OI*imtn:(iiiJDLrv^ 

[009 5] < 1 1 1 . »«SEj|fi£T<0*l5B> 
«T(?>flffi«EEV c <0±#iaLK (dV c /dt) 0<jEtt2r«ift 
<0**U:9;*;£v\ f ; Sr^>*>dV c /dt>s 1 (0<s, ) X\ 

tiXV^K -f&;b£>Voc E >k 0 (0<k 0 ) -C^^»B#, £ 

[0 09 6] <IV.jEtt"C*>* fcOWg) 3e«tS0E«« 
tttWfIffi*Ev c <oJb*aLK (dv c /dt) {±iE*$r«fl!l 
<0**ii:2OlWfc:EWf. "^r^^soSdVc/dtSsj (0<s 

0 < Sl ) x\ fr^mmcoffiftn&<om®ffinE.vocitfiE 

(0<k 0 ) T*4B*. ii^WfiJijEftTftSfcWSf 

tz-mxhh. 

[0 09 7] teTOB^<p-^fftg)rt««Mlg)»ftl 

d o b «?fi«EV d Sr Itill L , ( i ) Wfi«E3W5f3e<Offl* 
«T*>4«!p3&»s ftfiVMl (ii) WfiflEVdiOiSTiMBft 1 
BfJgcoffix! i"3**v%. ■«:*>t>-dV d /dt>x 1 (0<Xi) 
com , WfijWfiWsldW trft * & v LT v »4 1 

[0098] «ffi1|Ejm5e^>»*Ui-C*4B*»4^ti 

-dV < /dtSx 1 tf5«#, HJfcWE«T*43&>** VMiJffl»JJ[ 

[0099] C«?RIW^m3&^^r<WKfi«0rt«ttJB 

«atldi T-«M*ffliV dl tc^rofcB*, Z<JflKft#IE?ifT 
Wfi«EE3&*V d0 <Oi:*OBmiIB«E*Voc 0 . 
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tt<OM«*^Voc 0 =Voc(Qo) . Q 0 = Q(Voco) . V d0 =V (1 
Odo. Qo.T). V dl =V d (I dl , Q,-q.T)fc«**. Ztl£ 
<0 , J2lT*>ffljefc-*-* - fc * . 
[0 1 003 < I . jE«T* I) k £>«5£> WKWSix 

EcoHMSa>fc, ( i ) yiS(V 4 i-V d (Qo-q.Idi.T)]Syt 
( yi <0<y 2 ) t L<{± (ii) Wl gQ(I dl ,V dl ,T) 

-WOdo-Vdo .T)-q]Swk (w 1 <0<w 2 )c7)B#. 

[01013 <II . fi«fttiHjn<7)ffl5£> ^ffcJRftSii 

£Etf>Wffi*>6, ( i ) (V dl -V d (Q 0 -q. l d i,T))>y 2 (0 
<y,)tf)B*, tL<« (ii) Q(I dl .V dl ,T)-[Q(I d0 ,V d0 , 
T)-q)>w 2 (0<w 2 )OB#. -JWKft^rtasffiKtiii^cU 

[0 1 0 23 < 1 1 1 • WSJMfcT'Offlfe) ^ASXftS 

m&nmm^. u) [v dl -v d (Q 0 - q ,i dl> T)]<y 

i (yi<0) OB#. t>L<J4 (ii) Q(I dl ,V dl ,T)-(Q 
(Id0.V d0 .T)-q)<w 1 <wi<0)tf>B*, zjfcfcffioSWS 

fr^fj^a^tcffiffl Lfc#a t * v hi < v 0 , Vc . 1 „ , 

fi. r lP r 2 , g 0> gi , jj, j 2 , z 1( z 2 , mo, s 0 , s, , 
u 0 . xl Wl , w 2 , y L , y 2 ) (4. ttJfiWflBKfcfflaSfcJ:-* 

[0 1 033 C^S*«*^coSc«^»B§c7)-»:«Ml*l 

«M<7)®cm*^'n (niiiEtf^SRT, n=l,2,3,4, 
•••) 0S3ftLfc«^. *HSfe»®T{4. SS&BfcattflM 

128(0(1) k (2) II -mk LXf&KtoXfc 

mms.. ftmsEs oee^fc** us ssc 

UllgSJi^^^^PxmSSTfc -5. £ k tfilR 4 1 v> . § 
[0 1 043 S««S8t:»4iWWa» t Ino'C«l!sWE 

**v d0 T*4«r. flflwteinotfinifcsattLmatti.,! x 

^V=V nl + (V n0 -V nl )xe-t/- 

m<oft®mmx>&*m%.®.x\ n=i.2.3.4.-T* 



n2 8fio ( i ) *<7)v u . v 21 . v 31 . v 41 <4, am 

gE*<4 Uc k % <o*ffi^<^*«ttaW=v nl 
+ (V„ 0 -V n i)Xe- t/r tititL^W,,, (n=l, 

2,3,4) izm^&w&knmi&^vtzmx'ht. 

[0 1 0 5 3 <rtS5Sfii^*ai> 5fe^««S802S1E*> 

kwesi-u w&nftmmtfmtmi <q. i„ .T>*»^a 

xR d (Q,I d ,T)+b (a.bfijggc) {.zfflgWtzkW&LizM 

[0 1 06 3 Jg#lft*j&»fc, ^ >: 5r< fc fc 30JJLttf>iWt 

T«ft«ffiv,,^>ii*. lWWa»»iiitcSWI:L«SSfl[iii 

LmmKhifc* o , ^v^-c^Sc«<7)ifcfl:fl:»si 2 o* { 
I 2l (cS!-ft;L«82fflI 21 x^t 21 <^Sc«L. «ffiBEV 20 

„i K3aftu«a[«i„i xB#rat nl ^«^sq n jst«t^%^ 
ffluzm-znmMEm/k 

^V=V nl + (V n0 -V nl )Xe-t/r 

(fiL, v nl im mtzMfckiz 9m Lt&wrc v \m 

im.X\ n=l,2,3,-"C*>5) tci-oT. WSXSLl^lf 

i)fesa«[i„,T«Mffiv n o^>i^)»iii*^* 

»M)[?aESSttE£Voc n0 k i"S s Voc n0 = V n0 + 1„ 0 x 

Rd ' (QnO . InO-T) =Vnl +I„l X^d' (QnO • Kl .D (n-1,2. 

3,-) kmt. ««fi«E**Vio. V 20 , V 30 ^)B#<7)#«i 

020=^10-11 

030=520-12= Qio-<ii-q2k&"9. 

V 10 -V 11 =I 1 iXR d , (Q 10 ,I 11 ,T)-I 1 oXR d '(ll 10 ,I 10 ,T) 

V 20 -V 21 =I 2 iXR d '(Q 20 ,I 21 ,T)-I 20 XB <1 , (Q 20 ,I 20 ,T) 

V 3 o-V3i=l3iXR d , (Q 3 o.l3i.T)-l3oXRd , (Q30.l30.T) 
R/(Qio.Iio.T)=aXR d (Q 10 ,I 10 ,T)+b (a.bli^R) 
R d '(Qio.Iu.T)=aXR d ((} 10 ,I u ,T)+b (a.Wi^R) 
R d '(Q 20 .l20.T)=aXR d (Q 20 ,I 20 ,T)+b (a,M4Jg») 
R d '(Q20. I 2i.T)=aXR d (Q 20 ,I 21 ,T)+b (a,Wi^R) 
R d , (Q30.l30.T)=aXR d (Q 30> I 30 ,T)+b (a.Wi^R) 
R d '(Q3o.I 3 i.T)=axR d (Q3 0 ,I 31 ,T)+b (a.b(i^C) 

SW^i *i-C # . igi£0#m»Q3 o <£ lf*-ffc L T 
gpffitii* 4 ti^ Ufc«ftOrtSB3fH5tRd '(Q.I J) fcJtaj-f & 

[0 1 07 3 HI 5*iJ:VfrtW*Bai 707CJ-f-A- 
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- h « . 111 4 X'^tm^ma tx^tt m^iti® 
[0108] jjBrt»ffiitoo«ai"eii. ttros&Mii* 

C 0 1 0 9 3 <**gJH£TB^«T«»tJ*t^afi£ 

«^i«iC*^C'=Dxc (Wi^SfcfO<D<l) (cffiT 
U £ fccmffiOrtgHSfiifcR,, (Q. I d ,T)*^R„ ' (Q, I d , 
T)=aXR d (Q,I d ,T)+b (a.MijgR) izmfaLfctffiZ. 
LX. ®*&T1*m$J:Vftfflt£C&XfizWUt**m 

[0110] *KK k 1 4EJil±cO»c« 

2 1 iz^t iwx&h 1 x B#rat 2 1 ojw t , «msev 2 „ 

l . v 3 o a» ^ «^*q 3 *ftt»* Lmmmsy 

i.c^i.1 t=sa&L«8tt«i„i xB#r B itn,^mm*q 
[oiin ^mms^i&ut^wMffoigffi^tt^ 
xis*t» co^mt izm-i nmmmm t 

5tV=V nl +(V n0 -V nI )Xe-t/- 

(fiu v nl immt^mmMz^m li&wcv i±b# 

J@rC, n=l,2,3,4.--C**) tJloT, awKati„ 0 

•T4«?fficOWlHlSS«;)ESrVoc n0 i:-r-i»i:. Voc n0 =V n0 + I 
noXR/(Q„ 0> I„o.T) =V„i+ I„iXR d '(Q n0 ,I nl ,T) (n 
=1,2,3,4,-) fcjHi\ HffiWB&Wio, V 20 . V 30% V 40 
<OB*0#M***i-e*Uiio. Qso- Q40 k-tSk. 
Q=5'/DTQ 20 ' =Qi 0 ' -<ii > Q30 ' =Q2o ' ~<h =Qio ' ~<ii 
-q 2 . Q4o' = Q3o~q3 =| Jio' - qi _ q2 - q3- t"=5r^*>Qio 
=Qio'/D. Q 20 = (Qio'-qi)/D, Q 30 = (Qio'-qi-q 
2 )/D. Q 40 = (Qio'-fli-^-^J/DT*. 
Vio-Vii=InXR d '(Q 10 ,Iii.T)-I 10 xlV(Q 10> I 10 ,T) 
V20-V21 =I 2 i XR d ' (Q 20 , 121 .T)-l2oXR d '(Q 20 ,I 2 o.T) 



V30-V3i=l3iXR d , (Q 3 o,I 31 ,T)-I 30 XR d , (Q 30> I 30 ,T) 

V40-V4 1 =l4lXR d , (Q4 0 ,I 41 ,T)-I 40 XR d ' (0,0,140.1) 

R d '(Q 10 .Iio.T>=aXR d (Q 10 ,I 10 ,T)+b (a,bliJ@ft) 
Rd ' (Qio . Ii 1 .T) =aXR d (Qj 0 ,I n ,T) +b (a,b,45QR) 
R d '(Q20.l2o.'r)=axR d (Q 20 ,I 20> T)+b (a.MijaR) 
R d '(Q20.l2i.T)=aXR d (Q 20 ,I 21 ,T)+b (a.bliSSt) 
R d '(Q30.l30.T)=aXR d (Q 3 o,I 30 ,T)+b (a.MAJg*) 
R d '(Q3o,l3i.T)=aXR d (Q 3 o,I 31 ,T)+b (a.MiJgR) 
R d '(Q4o.l4o.T)=aXR d (Q 40 ,I 40> T)+b (a,b«:Sgf&) 
R, ' (Q 40 . 1 4i .T> =aXR d (Q,,, , I 41 ,T) +b (a,b{±5£i!c) 
ISS&tKKZbtZji^Xs b, D, Q 10 =Qio* 

[0112] wj*<o«jB««3&»/?>^tawa[{i, mriesc 

«8KInltt3e»MWlnoJ: l ?^rrinl=InO + AIdk«f* 

»tt8ll.ili, 0 . 5 B#f§M£ ( 2 C ) 

x'hhz.ttm^L^. 

[01133H1 eaxvttmt&mi 7<?)7u-ft 

- h it, m 1 4 LX^&bW& Lfz& 

iz s ±3 zto&&^vtzmE.<7mwt**iii-r& & x<r> 

[0 1143 EMXh h t mfeLt:-<X9M<?mWk<?) 

mm. 

f*±«!». ycwm. mmvm. o&wtmizts^x . 

<I. #±^«<0^>f|:jh^lS-caSS<ifcBB|BIJ»1|t 
JEVoco k ^ » Xm $ *tJt ^SSQ ic^f-r h IEtt3r1Kfttf> 
BHEI»«EVocORIfl5Voc(Q)*»4>, 5^Voc(Q 0 ) =Voc 0 i> 
L<(±Q 0 =Q(Voc 0 ) k*^ #«*Q 0 ^S:tBt- Sik# 

[01153 <n. ^««fC*4«^> 

( i ) 5£«««k*^?aSk«?ffi«jE^ltailt, WBf 

^SiistSWIQk^SWBaic k «ftia«Tfc*H--6jE# 
^•*?ficO«av c «7)ra«V c (Q, I c , T) «, L < «Q(V C , I c , T) 

mnmk^h. (id ^«<o-«rff±*»4>, 

£ff-« LT *<0^<0«Wt*SiaJi-S . ( i i i ) 3t« 

m^i c x'<r)im&7mmici&fzi&EM®:T&e>m®i& 

SJEVoc E ?)ft«!H!k, ^-«>]R»$<ifc#lMtQk^lStt 

3E«»TB#cOS«aSrQ B k-T-i-k, V cE =V c (Q E .I 
c.T). t L<teQ(V cE ,l c ,Th ttzlttMmZtitiW 

MM^zM-t^iE^m^mm^m&occomuco^yo 

c (Q) *» A> n 5 Voc (Q E ) = Voc E t L < t±Q K = Q ( Voc E ) Sr 
fflV^T, SmiQ E Sr5l<i6S. ±15 ( i ) . (ii). (ii 

i) cn^^nifrniT-mTwmAz&iii-t&zttfX'Z 
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[0 116] <III. »*«fr"C*4%&> 

( i ) ^JX#?^#miQi:St«1S8SIdi:1KfiI«aBET 
fcSW*JE«^«S«1MEV d <OWfiR<?5 % V„ (Q, I d J) t L 
<ttQ<V d ,I d .T)a»&. ^«*QS:»:m-r^- (ii) StB 

ovzeid k «Bai»fc^*iE«*«*«rta9Ba(iw> 

W&cOQ<H,.l d .T)a»6#MQS::£*>4, JJE ( i ) . 

( i i ) cov v*«*^o*irc«*£ saj-r & - k 

[0 117] ftffiaffiffiftKOra^oas^fc J: 

(i, Lfc*WW>rt«tttltRe ' (3. Ic .T) Z&ibtz 
V c =Voc(Q)+I c XR c '(Q.I c ,T) 
[0 1183 rt«ata^WP<Q-}fcttflit<OBtttB»g)gM: 

<F>ftW&mi ' (Q. id J) **r»*>:fir&T$tf>fca, iScm 

StRi'CQ. I d .T)tf>WfltoasS 

V d =Voc(Q)-IdXR d , (13 > I d> T) 

*»6 . SC«B§OS«!!«EV d £#«*Q k itmSSld k * 

ffiaST<7)M^V d =V d 1 (Q, l d ,T) k l/C*H£, 

[oi i9] mmnmni&T Lfz-<mmnftmm&£ 

<D<1) OTco J: a tc^BS5:fl:a-r 

4. 

4. ?E*&TB# ()H3E«i^><0»1K«4{4iE«^ 

<II.rtgB»tn* t l*fcfcLTV^«^> ti^L^^E*^ 
rtffiffiffiRc ' (Q.I e .T> £«r3£tf>#ffi"C#iWI:». S!I1IJ» 

V c =Voc(Q)+I c xR c , (Q,I c ,T) 



[0120] -&«^<k^S*> L<liffiJff&»Btf* 

4ttfg£C'/C*; L<«100XC'/C C%D k LXntH-f 
£.Ik*>T'#&. •?■ L"C, ${£1k<7)m«LC0¥W&*teM 
•r^ttfglOOXC'/C C%) #-0iJk LT6 0 
ofcBfr, -^m^W^T'fcl. k WSTf £ £ k fcTOC 

[0121] ggggofiT Lfe - acttaoiwstifog 

fcit/ii* L^SScmiBfOrt^JgtffSrPI^Rd ' (Q. Id - T) 

k jft«B#oisMmjivoc«3) kma&«JE 

d =Voc(Q) -I d XRj ' (Q, I d , JjrtWKOlKftWEV,, 

SJiaWWttQfcScmESId k*?{&i&JgTtf>IW&V d = 
V<Q.I d ,T)fcL-C3Hi\ «M*EV d . JSttt«SS[Id , « 

ft-th^ktfX'Zh,. 

[0122] -ftsm-r ± Tcommnnm 

[0 123] «8^fil!ffl?gAZactft^itI (» 

is*^ffl-c'i!4~^m?tioi:mi-r : 5:^* 3 s* (q-q 
[0124] m&njmsmwxiii 

h = (Q-Q oin )/i „ i>L<ii 

h = (V d +V, in )X(Q-Q oin )/2/p 

■CUttS-f •&^k* i TI' 4. 

[0125] ±K¥^fHS«M«0fflt L<(i¥%ri«m 
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[0 12 61 zg^figrtM&ffiQ&ffl£&%S3flj& 
*fctf>Wfli£ffiS!l W:-f-? £JK#LT *5Wf . JSC®* 

t> t < \m±M<r)wmm&n&-tz> i t t>*mrca o . 

t> *> ^> X.ffifflB#o«S§cDteffl £ -&«MoA£ 

m»* <»*) t*m-rsi4:t>TOe*4. 

[0127] C - JKttiffi<OrtaMmi*»iSt] #f&>!Hte 

Sir- ? *> b < MM?*- 9 nffl®&;t . IMZmtti^®. 
^BT£>S. 

[0 128] *«B^K:fli*r»flKfi<ort»ttJB» 
tf#8£jDirS^»:4M&£WLTMS^*W£LM. 

^©-©rt^iMlR^ixS-SakUi^aSr* LT MS 
•IhrtWLM. 

[0129] 3|s«BHt=ffi4~JWKfi<Orta5«SI 
ft&lSXti; . -<J:1K&6*jE*-C* 4 tiP&fcLX MS A\ 

^•(kOHuiB^- k^tos-?- s^asrirr s.r t- 
m. 

[0130] ifc. *f^fcffi*IUWKfi^rtafKJIMft 

itriar<^«?ti!ortgi5im^Ri-rsffi$gSr. £fcti-ts#a 
^«*-f s ^a* w l x v > s i t t v v 
[0 1 3 1 3 *%BBtctt s _ a^<3rtas««a*»3Sii 

*. l*iaJffiircft«§ixSP ( ja54mo«|»^B<7)|lIff&« 

(2101). -&Mm<mmsw£ 

S«fi«E«iaj« (2102) . ~<5:mvfi^fi 

*£«fflr**ffi«Bei*tiM» (2103) . naroai*> 



(2104) . tiiHSI (2105) , -^«?ffi^5E«t 

fciiWWAiiMSrfttnrrs fc ^^ossis 1(21 

06) , I£in3s2 (2 107). h^V^'X^l (2 1 
0 8). hy WX9 2 (2109) . ffifflfS (211 
0) *>S>flWi3*rCM*. 

[0132] (2101) H*5MHfc:«Sl*i 

mM£ ima±&&&A,x'j'i>y7--i;fc2titz) mm^ 

ik3&fsrffi-C*S. WWEEHftililB (21021I1S 
v ^A* 4 >" f-^y* -CZ1»«I!LE©SISI<0«™»E 
fctftiBU C<0«E««l4i6iJ»» (2110) caj*s 
*iS. «fli!fflKffcttJgB ( 2 1 0 3 ) (i. mtft-s^ 

^iwsflWWiWflMS (2110) ^mastis. 
*fi<o^«*fc«jwwa<o«ia}i±, -fe^fifsw (21 
0 4 ) izx ^m^msjsm^txxmsm^b Lxmmvs 

(2105) ^a*l. ^nKmrntmrnm (211 
0) caj^jsfis. jamsi (2106). mm2 

(2107) . h^yy'X^ 1 (2108) . YJVV 

x?2 (2109) fr^%&>vvxnMmmt. sw 

* ( 2 1 1 0 ) *»feO«EEfB^«fcyBtfc«tr. ^ 

(2101) iz®mzixtz-<5Mmb*yxmi$s ( 2 

10 4) *-SfA,*£#fc*8K£SW.I fctf-CS S . 

U<{±.ItL^^2 -oMlMfr-frhttmBXh s . 
[0133] (2110) JiflgB&SMJi^g&fc: 
^^y**UT*J0, If (2101) tSSK^-S, - 

ttS6ttft*OW»SSVoc<Qh V d (Q,I d ,T). V C (Q,I C ,T). 
Rd(Q,Id.T). Rc(Q,I c ,T). *<*>^>3&»U.«>A^$<X"CV^ 

s. dd-cQ^m^sm*. voc{i«MoMins§mffi. 
s. 

[0134] m=F (2101) caNjw-sziacwaoffl 

WLTV^S . ^Tt=KIB Lfcl9ao«t»#WO 
"iWEfifc S v MiUffi^^ -y ^ ( ~ JWKfi* lfflJSLJifi* 

ax-c^y ^-^ksn/ctco) Sr^g^■rs^i§s(c^3v^ 
tfc*s. -e-t'. jeaitfciJM^^-^^HBK^t 
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*at*«ffi£i&n- 4 <r t -e. mmmztt LHjffgte«fctt 

J»£*H 4>-£4 .1 k aerate . 
[ 0 1 3 5 ] 02 9TfBBLfc*W!BK:«*^S«a«) 

C 0 1 3 6 ] 03 0(i. (2111) 

jsmx-hz. w&ivwrjxvtFP (2112) , 7 

■i i-Ai&P (2113). fSMMTJXiSFP (211 

4 ) ( imm-?4 i-xtQ^ma-?^ i-xs&F-zm 

ffl) . «fi«Et-^lil*»? ( 2 1 1 5 ) , JSitflB 
gM"4«Sfc<03im«fiE (2116) fc*LTV^«. il 

«asM&s6£«o««**»4 z t fi^mt &4 . 'Smzto 
t. 029 xmm Ltzwsftt *mB$mmz. 
mm^-v^^mthzMmc^T&m (2117)^ 
(211 8)<r)U.m.<7)fz#><n®m*'n*>*thzh 

*>T*#4. 

[0137] #^E£~tf^fe£ /cJimfft^y ? 

-<xnmt tiimw* * 9 £ * «y h l . ansrHKw-* 

M^5E«+t~«fifiO#€»S:l2iH- 4£k#-?#4. * 
ix(=J; Oifl^CSM-iaOiifflBfciBHU ft^MffS 
k LT*bg|HC*0£>-£4 i k WTZ 4 . IKJft^-ftKJB^ 
JFtirCN LT i> PI«t= >HWK:»^«i <I k ttX'l* 4 . 
[0 1 38] $£>(c#§j|Bi±. r#mM£«ffl-f4ti£§ 

it. h^^wx-mm-th-^mmh^mm^-y 
9 com&ti x x/miHzwtkz tih ft&m&zfth ; k * s 

twaagji#ffl^*jtw»**< i k *>t# 4. 

[0 13 9] *r*J, ^■T<?5~»«ffi<0«aKT, €SS 
I. *EVcD#;&tt^gk. ftJPgPkWRSl::. iS^ifcli 

M?ijtc«iffift-t^®«yaa5*ift»t-5 z t *> 4 . 
&w^kMwcfi&#fi£i£ft. *flwwi-^^gfl:*«Kij 



mmzmtt^zmif. mm^x^fom^mmco-^m 
miz'tf ozbxi>. MmmnMwmteta* - 1 wx- 

[0140] VJ±MWLtz*miizi%&-iX.WM<?>j*i%i 

w&mmwcoMX'iz. meti>L<a-#b-*iz&x 

c(Q). V d (Q.I 4 .T), V e (Q.I c .T). Rd<Q.Id>T), MQ.I e , 

T) $> <^ ta6*^a*"Jfflia5cr)p< U (c \-h LXtefr* 

flUROWft^Voc (Q) . V d (Q, I d J) , V e (Q, I c ,T) , R 4 (Q, I 

„ , tk Rc <q. i c . t> **a* *>* r»«fitc(io*aue-c 
#4ts^cfc$>4. L*u**wi&Kfcy6tJar 

CSHUBflfi i i: X\ fM^ZMmizmim 

mb^&zbtfx-zh. mmmmzh^fr 

«*ffi<D#te6D-r- 9y—-9)V±tz \Zfflmi&.<?W8k&X' 
foh, Voc(Q), V d (Q,I d ,Th V C (Q,I C ,T). R d (Q,I d .T) % 
Rc(Q,I c ,T)^-?-ix-rixA^LT^<„ %0)±.X\ *SH 

b T'nTSb k & 4 . £ - X'cr>-<Xmm<7) 9 A 

^m^-c-^A* . * 4 -<?:m?ft t l < im 

mzmmmmzntt. m-<xmmij l < itm&^-y 9 
frt>cr>m®£ <ovmtt& - b hXZ 4 . 
[0141] 9tcommmmx'ii. -<%m&t:*mv.bm 

ffith^ (2101) , r<WKfi^)SffFia«EE*lft{B 

■t&nmmmi&& (2102) , -vmncv&mzm 
ai-r4m?fiiajK«iaia5 (2103) , -<xnmco%n& 
Mtsmmt:to&?&bz%n±yA&SK3i (210 

4 ) , ISlBfl (2105) low«^TK9l 
^^IS^$i^4tO'r'{i^rv^. 

[0142] § e > iz*%Bjuzi%&mm<vMcoMim3 1 

SrfflV^-C|{iBJ-r4. 03 1 l±*WNzi%h-<XMM<nft 

a^winffl^zjjcwfiSr^aaifcisaw-iii? (2 

301aH2301 n) . nffl<0Z8<1Kft<0HfflHWE 

^^as-r4««!!«E^aigi5 (23023^2302 

n) . n(Ic7)-iX«MWiaJK^^ffl-r4««!lfflg^aia5 
(230 3a*><o 2 3 0 3 n ) , ~tf.mfll<7)ftM£ fzte 

tmm&i^ta-th bzh<7>*>*mm (230 
4 ) s (230 5). -<xmni / zitm.£tzi,itm 
jvuxm^ma-th b zhnmxm 1 < 2 3 0 6 > , 

ffifitlff2 (2 307) » VJViSXfl (2 308) , 
h7yy'X^2 (2309). WttSl (2310)K 
^fi£$^rv^4„ 

[0143] ii-CnMWSa? (230 la*»4>2 3 0 1 
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W&fotii& (230 2a*»'o 2302n)li, s^A*) 
(2310) ^{H^$ttl>. nflicomffiia^ai^ ( 2 

303aK2303n)i±, *&*a*f*tf)nil<?)-»;»ft 

35 ( 2 3 1 0 ) {zftli2ii&. -<%9M£Wi9.M>*<y 

3 0 4). ttlSfs (2305) i: , ^VV-xmSt^ttflnSr 
ftmVi&l (2306) . J£J5tg§2 (2307) . h 
5yy'X?l (2308) , b?> : JX?2 (230 

9 ) . axx/mmm ( 2 3 1 0 > tin 2 

[0144] fMffligff (2310) lirta&SWifl^Sfc: 
^^'J&^fftTfeO. nMcOl®? (230 1a*^230 

in) £jm**-<x«»fcH--«>^aitf^^£ 

^lii«^tt«f- 9 r— TVl^ fcti jfi<Rtt*R«9 WIS 
Voc(Q), V d (Q,I d Jh V e (Q.I 0 ,Th R d (Q.Id. 
Th R 0 <a.I 0 .T)*«ftfe*»t»A*S*tTV^. ii-CQ 

iatoikowi*, voc«wfi«iuig»«ffi» mnm^ 

[0145] nH<7)ffi^ (230 1 a*»& 2 3 0 1 n ) C 

ftoZkWX*Z&. 
[0 14 6] ZZ\X\ ffimmnn®CQZJ<Xm&<?>iMJg. 

zztiZ'frMft-t&tctb. nmconMi&f^m^ < 2 3 

0 3a*><o 2 3 0 3 n ) £i£(t7t#, Lfc£5i:Ui 

?asffi#^ftffl-r^.^i:^-c#?». *fc#0rcii, nil 

omm«JE^aia5 ( 2 3 0 2a*>^ 2 3 0 2 n ) lei 
fctftffiU i<0«JEfll«Sr*<x-ehJW«» (2310) 

«£Jf?;l^7V?lNC7JjU W«» ( 2 3 

1 0 ) tf>»4Nc«fc 9. ffiB^)-»«a!l*7t{i«ft/'«-/^ 
omEffi . SWSP (2310) fciHa-f * - fc 

[0147] * Jt*^!|-Cti. nfflor&^MrtW'Helg 

mnztix^z. -ttch-hmco - wj fc«H* 
Six i h y y/x^WLm^x h y 



yxjfifiauc J: y «wffia»siifc«ffit#^» 

fflm (2310) cOti^-tJ: 9 . b V y?'co 

WXMmw** W»» (2310) lizftlj-ttzb 

[0148] (auiwo^ASWftfc^^yM*) jsi 

r<xmm<7)?ajgT. «sk «EEv<otfttti¥ai: * ^S(- 
m t^ivxmmm^n^L . ~ &mMk 

/U£fclii£&ffii6iwra$e^ Voc(Q). V d (Q,I d ,T), v 
e(Q.Ic.T). Rd(Q.Id.T). Rc(a.Io.T), (iiTQIiWS 

comma.. voc(imMco^[i]s&«E, mmM<oi&g. i d 

(i^«B#omitilortg|3®Ji) HWWWLht we 
IK(c^ k %c%>/^ — K bttm^X'lzffib -oX^hWM. 

-i'RM^COT-^^-y^ttzir^X^WiCOm^. Vo 
c(Q), V d (Q,I d ,T), VcflUc.TL Rd(Q.Id.T)» "e«.Ic 

[0149] W;ttf-«*ifc£««bTV*4»*8L><- 

fiftt t u < t -c v z:<xm& ( 1 1 < < y 

<u&£ vmm-? h -<x.wmcdt~ t^-y^i tzimu 
mmcomm.^ voc(qk v d (Q,i d ,T), v c <q.i c .t), r 

„(Q,ld.T). Ro(Q.Ic.T)*A#r*ifcT. ~<X«m^ 
gp*t«^«i»t Mdhco) vi>xnflfitf Jd#I5 (c J: -5 t 
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WMm<v%Mi , SWfS!/ y ivpa * K a - * 

7fTO7 7 7yxl«. VtC^t*. L^'-ot, 

[0150] tz3t&mntomtBii*S!f%&isxxmt 
v>mmm$s ] was & *; ± a tc, zMm<?> 

mmtmmt Lxmn-tzm&tz&^xte. mm^m 
vsm* f» < 84 o tt-r £ t wx'% h t . matt & tz 

ansa* . -xMmzwMt -tzmmzmtitz z t 

[0151] *«^«o-^m<^>rtaaRjiit«aaKisrft 

MLX®.mtf&±m\1*liiZti&Wk8c0Mt LXU. ft 
?|J t L < teM&l fcSte ZtiX'* «y ^'-fb $ fc <0 ) 

*?%m&i>mmmt Lxmr^tit. ±umw^y 9\z 

[0152] ^offi^fl^^IUJ^^rtWKJBIWl 
H3ft t fc Z. JJC^fi** AaT* -5 i)^$ktihX'$> h tPtitit? 
[0153] 

if^mizixh^mmm^m^tihijcox'^ 

Hli]B«EVoc(Q)<OlSMR<Of f -^t>L<{««, *J J:tX 



WUMfc**"*-* 1KWEV (Q, I,T), ftgBffiJiR (Q , I . T) 
cr>m\m?-9 i>L< J±EBSBt«*K»"r 4*j£O-0!I^ 
H3 2~3 4*«HU-CKWf4. 
[ 0 1 5 4 ] S3 214, X#Itt@l 7mm^$ 6 7mm 
T^B^S** 1 3 0 OmAhCOTfTMcOU f-^A'f 
Wft(c*ilrvr» »:cO^T'5Ea:i:S«:Srfi : -5^-&c7)^ 

H3 2fc:*iVvt, *-#flKfitti&K2 5'Cte 
T , fW^ETOE* 4 . 2 V i: LT . ftttttSE 1 AT'co^ 
«SDt«a, 4. 2V^L^^-C'^«E3E«tc«3 l 9 

iera*K»tfc±-e, awt*ff-j/£. Sc«{±. o. 2c 
( 5iera^) <o«8s-ci 5ttim (*-&Mm4kvm& 

7«E(2. 75V) tjg^-tiTliDiBtfc. 
[ 0 1 5 5 ] 03 314. H3 2T#^>tutiSc*B#<0'r- 

±m<omMVKH <fc V W0SS«Ec7) L/c t OT- 

**. 03 3CfcV>-r. jSt8T*LTV^Sco{4, PbI^^C 

i,coT\ ^^t-^ l*cs>s <ntfikW%<F>n>Wi&*7K 

jftMtLTV**. ±l£S»Sf«*{4. -^S?fico#«^ 
» t, L < I4^S*J&» ^ . WX^^VMM ( -r^^ *> 

T. H3 3(4» gfEMQtC^tra, gBH]B«JEVoc 

7jk-?i><7>x'h&. $^>t, jjBiw^-bJaiwaiwi^ 

-h (MilfO.lC, 0.5C. 1.0C. 2.0C) ^»1 Ulcora^f 

•y b^-7mE^3tL7tB#co#«**^^:-l>co^T% 
JlQtc^Sffl[lI»«£EVoc<?DBIIflR(cav^36*5rV^ bZHS. 
IZLtz. *2mWX'te. ze>mzLX'&$>tlt:A-7'fr 

ttim j ?-9b Lx&m.cr)wmM.< l zm-&mM$§m 

ESr-f-ixm^KO. §«»Q(cM-TI>^0SSfl;ffiVoc 

V ^4ifi<Kft^RI^Voc (ft) i: ^ o imZWffi 

izft^tz. 

[0 156] H34J4. M3 2X'mLticr>tmt , J^ 

d±i* y- <mMcr>mmmm:^ * -^(o.ic, 0.2 

C. 0.5C N 1.0C. 1.5C. 2.0C) bLtC. iSJg2 5 > CT'CO 

mm£.x'h2>. iMimntm&ii. -<mm<mm&& 
i l < & , scm^^m^ji ( -t^h-hm 

«*) &«tfc«Sl»*ai-^*)0"C*4. @3 4C^ 
T, =S-«^-C'6!c«5:fi : ^HU^«4^-CiaJS2 5°C^T, ft 
*3fcWKE«:4. 2Vi:tT. 1 ATWje«itt*«T4 . 
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[0157] -etL^'fLOK«*8ST'tO*-7 , 2:3£<affl^ 

mrctoh&mugr (-20'c. -io°c. or. 40°c. so 



[0 1 5 8] «1CI4. JUaW^-Cft&tlfc. -f'fX 
jWBS 1 7 imnft $ 6 7 ■"C^IMS*** 13 0 0 mAhtOTp 

l-c. wnm CAh] tc*hr&i««ffivoc. 

MiaS2 5°CT'cO#S»jftId (=0.13A. 0.26A. 0.65 
A. 1.3A. 1.95A. 2.6A) TO»«l^>«ft«ffiVd CV] 

[0 159] 

mi] 



(Ah) 


Voc CV) 


v d (V) 

[ d =0.13A 


v d CV) 
[ d =0.26A 


v d (V) 
[ d =0.65A 


v d (V) 
I d = 1-3 A 


v d CV) 

[ d =1.95A 


v d (V) 
I d = 2.6A 


1.3 


4.189 


4.172 


4.158 


4.094 


4.043 


3.959 


3.894 


1.2 


4.111 


4.077 


4.050 


3.945 


3.851 


3.728 


3.619 


1.1 


4.044 


4.012 


3.980 


3.876 


3.779 


3.654 


3.545 


1.0 


3.986 


3.944 


3.911 


3.804 


3.710 


3.598 


3.500 


0.9 


3.933 


3.893 


3.860 


3.757 


3.665 


3.555 


3.460 


0.8 


3.879 


3.841 


3.811 


3.705 


3.611 


3.501 


3.408 


0.7 


3.833 


3.795 


3.767 


3.656 


3.563 


3.463 


3.378 


0.6 


3.806 


3.772 


3.740 


3.629 


3.538 


3.440 


3.356 


0.5 


3.789 


3.755 


3.717 


3.606 


3.510 


3.407 


3.320 


0.4 


3.770 


3.724 


3.690 


3.567 


3.474 


3.375 


3.290 


0.3 


3.747 


3.701 


3.670 


3.547 


3.457 


3.358 


3.268 


0.2 


3.712 


3.680 


3.642 


3.507 


3.425 


3.316 


3.215 


0.1 


3.676 


3.622 


3.583 


3.409 


3.334 


3.226 


3.125 



[0160] in i>L< (i«Mtja««<^B8grg?> & m 
bi>X°Zh. 

Voc(Q)=P n XQ'>+P n - 1 XQn-l+P n - 2 XQn-2+ • • -+Pi 

XQi+P 0 XQO 

zzx\ p n *»tp 0 tt> ~iwwftw«w. a*. $t&m*. 
mz&->xmi:k jmx'b s . 
[oi6i] mmzwwuzttt aiiii]8&«Evoc(Q) 

St. m.%WMM\± (C-Q) fcfHt*. *ff"JT'tt. H® 
KflffiVocSrifJfcSW;* (C-Q) «0 1 2»CO*^i:fit 
5t U 1M X**itg 1 7 miiw« $ 6 7 ranT-k^*** 1 3 

ooBAh^fuiRwjf-^A^ xyzj&mMz-o^x . m 

Mimm (C-Q) fcB8lUB«ffiVocfc:BH-*]R»Lfe* 
B§t-?£7cK. *«SQ^^tr?»ISIIIS&1BEVoc<0|SliS 
^SrStBtTto -rdTCOffitt. *~<*SffiO^0lPJI 
( 1 . 3Ah) -C* 0 . MttQcot 0 a SSEBtt. 0^Q^ 



[0162] Voc(Q) = -661.900042980173225x(C-Q) 
12 4-4678. 290484010105502 X (C-Q) 11 -14335.21335398 
782685X (C-Q) 1 « +24914. 67028729754384 X (C-Q) s -2 
6969 . 20124879933792 X (C-Q) 8 + 18786 . 93847206758073 
x (C-Q)' -8401.942857432433812X (C-Q) 6 +2331.619 
009308063141 X (C-Q) 6 -370. 18004193870911 x (C-Q) 4 
+26.914989189437676X (C-Q) 3 +0. 445460210498741 X 
(C-Q) 2 -0.883133725562348X (C-Q) +4.188863096991 
684 

[0 163] msM kk< aitm mmmcommx'h a a 

JWi$*>S«EI d . BHUIKIEBEVoc, **«JEV d . figfljg 

«iR,fc<ow«tt. v d =voc-i d xR d t^-ti:. jmmvm 

s£I c . PJHIS&WEVoc. W6«EV C » flSHSSDlc t «0W 
V^Voc+IcXRet^S. $4>fc. ±IErtSPffi 

#S*Q t «SI t *?fi?aJKTC0M^<7)V (Q, I , T) . R (Q, I , 

t) commmt Lx$ttz t ttx-z h . 
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[0164] -<knm<0. ««SJK£T, JSt««g[[$rK 

fc, fltftftttSU (C-Q) iStiWC. ft*iS<0*tt 
iQt*tr & ftgflJgfilRd (Q.I.T) <OWflB«{i. «i tf 
* i> L < (2ftUUcR*-& n ifc9RB8s«i fc LT . JJTFO 

gQ^ct-rs. 

R d (Q, I J) =F n X (C-Q)" +F n _ i X (C-Q)n-i +F n . 2 X (C-Q) 

„- 2+ . . . +F 1 x(C-Q) 1 +F 0 x(C-Q)<> 

ZZX\ F n *>feF 0 «, MitfF„=G n (T)XH n (I) ^F n =G 

n (t) +h„ (lHom&tb Lxm-tz t „ g„ (t) am 

Jfiffl*T<OW», H„(I) tt*»ltf>H»re&&. 

[0 16 5] F n #>£>F 0 (2, 
F n =K n . 0 XI«+K n . 0 .,Xl--i+K n . B . 2 Xl«-2+ • • 

• +K n . iXli+K n . 0 XI0 

Fn-1-K.-i ■ .Xl"+K„-i • .-iXl'-'+K^, . ,.,xl 
- 2 + • ■ • +K n l, . iXll+Kn-j . 0 xlo 



F 0 =K 0 . O xl<°+K 0 . ..iXl'-i+Ko . n - 2 Xl»-2+ • • 
• +K 0 . iXli+Ko . 0 XIO 

t b*±T\ £UCK n . ,*»4>K n . 0 , K n ., . B *>£>K 
. o, ■ • • . K 0 . m frt>K 0 . 0 HWilT« 

[0166] JJERWfcJftAfclSflli: Lt\ ^ Xifi 
ISM 1 7mmS$ 6 Tiat^MI* 5 13 0 OmAhtOTffJK 

awmm. wcmmffi. wmm* izm-&ftmm<?>m 

Wr- 9 , Rd (Q, I . T) <^tti8tflU0Wlfc*"C* 

jtjfcm* (c-q) <n\ 2<%<v%>m&x'$nt&t{fc%.L 

x . figflffifitcos^x- 9 iz y 4 >y =f 4 y^t & J: o iz 

*( 1 . 3Ah)-C*4. »:ffiT#^ifc«B#^^g|5ffij5i:R d (Q, 
I , T) coffl&KimTWM 0 =5r o . 

R d (Q, I ,T) =F X 2 X (C-Q) » +F, ! X (C-Q) » ' +F! , X (C-Q) 

io+ • • • +F, X(C-Q)i+F 0 X(C-Q)o 

ZZX\ #ff»F 12 j&»6F c U:**L* t *i, «MHtf>58W> 

^mxxmittz. 

Fl2=Kl2 • S xl 5 +Ki2 . 4 XI*+K 12 . 3 xl 3 +K 12 . 2 XI 
2 +K 12 . !XI1+K 12 . 0 XI0 

Fll=Kn . 6 XI»+Kn . «XI«+Ku . 8 XI8+Ku . 2 XI 
2 +K u . iXll+K u . oXIO 



F 0 =K 0 . 5 XI5+K 0 . 4 XI*+K 0 . 3 XI 3 +K 0 . 2 XF+K 
o . jXli+Ko . 0 xl» 

[0167] $ £>(CK 0 . 0 *^K 12 . 5 &X'(D&i%mm 

Tfc*-r*flMB*T<?D4 <kcr>$>T%&x°%&tz . 

K 0 . 0 =O. 0000003728422193 XT* -0.0004690399886317 
X T 3 + 0. 219630909372119 X T2 - 45 . 3935414202060 56XT 
+3495 



Kj . o = -0.0000179118075830736XT« +0.019047317301 
656XT 3 - 7.507153217164846XT 2 +1295.9001280658558 
24 XT -82320. 66124016915274 

K 2 . 0 =0. 0008393300954506 XT^-0. 925251141 189932X 
T 3 +380.532287220051614XT2 -69147. 14363160646462 
XT + 4 

K 3 . 0 =-0.017185353004619XT* +19.234599304257944 

XT 3 -8046.433143414219558XT2 +1490563.7337557522 

11 X T - 103127364 . 48805916309 

K4 . o =0. 169551698762352XT* - 190. 999908140883917 

XT 3 + 80470. 07880103871866XT 2 -15024311.891180366 

28 XT + 1 . 048650819771948e +9 

Kg . 0 = -0.955959118340144XT* +1080.7455977585545 

95XT 3 - 457103. 8624067021883 XT2 +85709740. 9530961 

6626 XT -6. 01059936858493e+9 

Kg . 0 =3. 375841083746783XT 4 -3825. 451933311166158 

XT 3 +1622083. 712826749077XT2 -304991211.39405012 

13XT+2. 145317715502894e + 10 

K 7 . o = -7. 810843719833634 XT* +8866.1835840530511 

63XT 3 -3766345. 644136840012 XT2 +709567942. 120452 

2848 X T - 5 . 001923236648273e + 10 

K 8 . 0 =12. 033631252687844 XT* -13677.6482444004359 

4xT 3 + 5818483. 242671614513XT 2 - 1 . 0978581 96917345 

e +9 X T + 7 . 75190504407674 le + 10 

K 9 . 0 = -12. 238187331253075 XT* +13925. 33526539518 

061 XT 3 - 5930710. 459638201632 XT 2 +1. 1204217610575 

57e + 9 X T -7 . 921808331037033e + 10 

K 10 . 0 =7. 893435909900529 XT* -8989.98957545310077 

XT 3 + 3832542. 024125073105XT 2 -724796162. 16516637 

8 X T + 5. 130331 180844828e+ 10 

K„ . 0 = -2. 925896962983863 XT* +3335. 077681152527 
475XT 3 -1423000. 113370831124 XT 2 +269356095.28033 
71 549 X T - 1 . 908424205759282e+ 10 
K 12 . 0 =0. 474786593515207 XT* -541.575826871208278 
XT 3 + 231252. 3383636772924 XT 2 -43807985.500712536 
28XT+3. 106470547152108e+9 

K 0 . 1 =0.000002810514762XT*-0.002898202547079XT 
3 +1. 105541936798752 XT 2 -184. 521855864246987 XT 
+ 11343 

K : . ! =0.000551705428643872 XT* -0.618741510687609 
XT 3 + 259. 586933909031927 XT 2 -48283.8549389851905 

3 X T + 3359573 . 6900693262 

K 2 . i=-0. 0195475060621 XT*+ 22. 088617721865582 X 
T 3 -9341. 226422357953197 XT 2 + 1752157.602624612628 
XT- 122996540 . 8737580031 

K 3 . , =0.325763020172631 XT* -369. 724916377202248 
XT 3 +157069. 7521357303194XT 2 -29601894.084273174 

4 XT+2. 088209856891993e+9 

K 4 . != -2. 908705926352533 XT* +3309.4937167940206 
56 XT 3 -1409607. 063310474623 XT 2 + 266370644.6106 



(30) S2O02-504 1 0 ( P 2 0 0 2 - 5 0 4tfl! 



990278 X T - 1 . 884257213245936e+ 10 

K 5 . ! =15. 522568640313624 XT 4 —17689.339928652651 

XT 3 + 7546667 . 398559059016 X T 2 -1.428474185012642e 

+ 9 x T 4- 1 . 012224248948845e + 11 

K 6 . j= -52. 917599424765683 XT 4 +60369.46012100671 

942XT 3 -25783514. 46398825198 X T 2 + 4. 8860035469766 

3e 4- 9 X T - 3 . 46629897478479e + 1 1 

K 7 . ! -119. 343894918586244 XT 4 -136256.58893872058 

25XT 3 + 58241129. 37237557024 XT 2 -1.104580399434 

835e+10xT + 7.84285673315848e+ll 

K 8 . ! = -180. 13279743136772 XT 4 +205783. 2935366885 

795 XT 3 — 88013024 . 84585164488 X T 2 + 1 . 6702622655345 

91e + 10 X T - 1 . 186691748976397e + 12 

K 9 . i =179. 977612805760856 XT 4 -205704.71388832293 

45 x T 3 + 88022247 . 56138792634 x T2- 1 . 67126566316023 

le + 10 X T + 1 . 1880057331 52792e + 12 

K 10 . i= -114. 22103353999718 XT 4 +130600.762092854 

8568 XT 3 - 55907464 . 3364872858 x T 2 + 1 . 0619439986710 

68e+10XT-7.551911324552615e+ll 

K n . 1 =41.695827710871889XT 4 - 47691. 582289968006 

08XT 3 +20422870. 60793861002 XT 2 -3.88062643547476 

le+9 XT +2 . 760661086077543e+ 11 

Kl2 . 1 =-6.6664%484950264XT 4 + 7627.4277081156 

24228 XT 3 - 3267274 . 46735554561 XT 2 + 621019135 . 6699 

528694 x T - 4 . 419293458561603e + 10 

K 0 . 2 = -0.0000149877533689156xT 4 +0.016264765981 

062XT 3 -6. 586433677933296 XT 2 +1179.6301276941385 

37 x T -78854. 88604895926256 

K L . 2 =-0.001671225994427 XT 4 +1.877401817058471 
XT 3 -789. 07213084094451 XT 2 +147061.7484517464472 
XT- 10255014 . 040370674804 

K 2 . 2 = 0. 050857806024981 XT 4 -57. 421146649059438 x 
T 3 + 24263. 23108479666916 XT 2 - 4547478.023707655258 
X T +318979066 . 9375175238 

K 3 - 2 = -0. 767138695737053 XT 4 + 869. 50158944251495 
5XT 3 -368895. 5433750267257 XT 2 +69431079.11021871 
865XT-4.891503%9447994e+9 

K 4 . 2 =6. 458605207522703XT 4 -7339.346130055530012 

XT 3 +3122145. 968177304138 XT 2 -589259323.27268362 

04 x T + 4 . 163276005699007e + 10 

K 5 . 2 = -33. 210693487729266 XT 4 +37806.52151914418 

209 X T 3 - 16112231 . 32226052508 X T 2 + 3 . 0466671024854 

37e+9xT-2.156707719286414e+ll 

K 6 . 2 =110. 41654910551955 XT 4 -125855. 359719541549 

6XT 3 +53705964. 79313132912 XT 2 -1.0168738968952e 

+ 10 X T +7 . 208109075952678e+ 11 

K 7 . 2 = -244. 609733706370236 XT 4 + 279071 . 985944766 

2602XT 3 -119200855. 458073914XT 2 + 2.2591456513053 

48e + 10 X T - 1 . 602974000459222e + 12 

K 8 . 2 =364. 280446611480329 XT 4 -415899.73787416995 



04XT 3 +177773139. 5446700454 XT 2 -3.37170978830763 

e+10XT+2.394178279874176e+12 

K 9 . 2 = -360. 133009104473672XT 4 + 411398. 578550930 

8916 XT 3 -175950132. 9841732085 XT 2 +3.339073499857 

018e + 10 x T - 2 . 372399659849292e + 12 

K 10 . 2 =226. 5718289041 14568 XT 4 -258946. 2668825854 

489XT 3 +110800467. 2156397104 XT 2 -2. 1037062187353 

03e + 10 X T + 1 . 495396594538536e + 12 

K u . 2 = -82. 097460356641946 XT 4 + 93865.67427578 

115894XT 3 -40180264. 4568978697XT 2 +7.63188399153 

4069e + 9 x T - 5 . 427255754183317e +11 

K 12 . 2 =13.041315019963541XT 4 -14915.891227394542 

51 X T 3 + 6387139 . 428232744336 x T 2 - 1 . 21360588738028 

4e+9 XT+8. 633362065024582e+ 10 

K 0 . 3 =0.0000251678427397413 XT 4 -0.02774941756764 

6 XT 3 +11. 431003896028034 XT 2 - 2085.15997844495950 

6XT + 142128. 8166474564059 

Ki . 3 =0.001751449385998XT 4 -1.965532828562073XT 
3 +825. 198818901071149 XT 2 -153608. 5966555425257 X 
T+10697382. 97613775916 

K 2 . 3 =-0.045992909613442 XT 4 + 51.765049403509529 
XT 3 -21800. 6951406261469 XT 2 +4071656.86769069451 
8 XT -284551801 . 1211410761 

K 3 . 3 =0.609139955562425 XT 4 -687.607714664136665 
XT 3 + 290488. 4805661713472 XT 2 - 54432601.203375428 
92XT+3.817251073175302e+9 

K 4 . 3 = -4.654946445586634XT 4 +5267. 5150106809996 

94 XT 3 -2231088. 309676257428 XT 2 +419202946. 595656 

3354 X T - 2 . 948124603910822e + 10 

K 5 . 3 =22. 286869517195672 XT 4 -25270.0546774793692 

8 XT 3 +10725593. 31009998918 XT 2 -2.019626285390959 

e+9xT+l. 423544 581998099e +11 

Ke . 3 = -70. 273845850297775 XT 4 +79808. 32413277083 

833 XT 3 - 339301 59 . 44685647637 X T 2 + 6 . 4000541810178 

41e+9xT-4.51914538369342e+ll 

K 7 . 3 =149. 601386715460876XT 4 -170118.39034500485 

29XT 3 +72421280.32549875974XT 2 -1.36791112442120 

2e + 10 X T + 9 . 672544733460782e + 1 1 

K 8 . 3 = -216. 080536475273817 x T 4 +245972 . 965744795 

074XT 3 -104825836. 75099624693 XT 2 +1.982151737409 

837e + 10 X T - 1 . 4031608 10753 543e+ 12 

Kg . 3 =208. 528016714157587XT 4 -237582.05180418406 

96XT 3 + 101339354 . 76017145813 X T 2 - 1 . 9179502289465 

29e+ 10 x T + 1 . 358957382793612e + 12 

Ki o . 3 = - 128. 648630272366432 XT 4 + 146680. 94689830 

50902 XT 3 - 62612523 . 06659654528 X T 2 + 1 . 18590019190 

9874e + 10 x T - 8 . 409099766116382e + 1 1 

Kn . 3 =45. 862214041 144405 XT 4 -52323.818265144771 

43XT 3 +22349358. 16426483542 XT 2 -4.23578019408004 

4e + 9 x T + 3 . 0055223617 10247e + 11 



" (3r) B2 002-50410 (P2 0 0 2-5 0 4fll! 



K 12 . 3 = -7. 185307946068086 XT* +8202.238421019834 
277 XT 3 -3505436. 076 118038 502 XT 2 +664747740.961% 
7349 X T - 4 . 7194651 14689993e + 10 
K 0 . 4 =-0.000019225539401 1085 XT* +0.021451855148 
696 xT 3 -8. 949177062086774 XT 2 +1654.3414246248546 
53 X T - 1 14347 . 8315392331278 

Kj . 4 =-0.000816454884929378 XT* +0.9159633702355 
89XT 3 -384.394885101222144XT 2 +71516.78036990862 
165 x T - 4977237 . 941760426387 

K 2 . 4 = 0.018665516848548XT*-20.945499132537545X 
T 3 +8792. 7871 51743495997 XT 2 -1636507. 520356033929 
XT + 113940643. 510729596 

K 3 . 4 = -0.208551404290907 XT* +234.06425274610305 
1XT 3 -98280. 91590542987979 XT 2 +18297020.93438888 
714 X T - 1 . 274317674892173e +9 
K 4 . 4 =1.339574048511812XT* -1503.615180965887021 
XT 3 +631459. 032932954724 XT 2 - 117585216. 0713095% 
3 X T + 8 . 191 520568488794e + 9 

K 5 . 4 = - 5 . 41634189133107 x T* + 6080 . 27957220633197 

7XT 3 -2553905. 465719996486 XT 2 +475671351.9166372 

418 X T - 3 . 314607225791437e + 10 

K 6 . 4 =14. 554042749470186 XT* -16340.3533193096936 

9 x T 3 + 6864766 . 807159300894 x T 2 - 1 . 278884505325829 

e+9 X T +8 . 91410026807912e+ 10 

K 7 . 4 =-26.702810592234627XT* +29985.37313494967 

748XT 3 -12599908. 78297643736 XT 2 +2.3479234492557 

32e +9 X T - 1 . 637030338813723e+ 11 

K 8 . 4 =33.616003692593779XT* -37755.7951981693113 

4 XT 3 +15868689. 48295781203 XT 2 -2. 957814271722582 

e +9 X T +2 . 062859919415767e+ 11 

K 9 . 4 =-28. 549327238622432 XT* +32071.84076537256 

988 X T 3 - 13482853. 98914256319 x T 2 +2 . 5137512989737 

01e+9 XT - 1. 7536441 53967844e+ 11 

K 10 . 4 =15. 615889964970%3XT* -17546.343094755506 

17XT 3 + 7378066. 55368669983 XT 2 -1. 375903085110361 

e +9 x T +9 . 601048284484978e + 10 

Kn • 4 = -4. 961400910069002 XT* +5575.8974820645% 

261 XT 3 -2345115. 56629166659 XT 2 + 437428445.0894 

1 5431 X T - 3 . 053090860%5102e + 10 

K 12 . 4 =0.695014380923983XT* -781.253406883600064 

XT 3 +328646. 8735752489884 XT 2 - 61314347. 826393604 

28XT + 4.280426730538583e+9 

K 0 . 5 =0.0000055685857458958 XT* -0.00626994390377 

8xT 3 +2.640726168426087XT 2 -493.072682310015125 

XT +34439. 01298486242012 

Kj . 5 = 0.000161459388938338XT* -0.181685886575457 
X T 3 + 76 . 48491361543168 XT 2 - 14275. 91988238808517 
XT +996832. 7974418463418 

K 2 . 5 = -0. 003644982089995 XT* +4. 101798825788432 
XT 3 -1726. 917806184043457 XT 2 + 322373.24708817689 



68 X T - 22513770 . 08513562009 

K 3 . 5 =0.040176201294742XT*-45.2111990768366XT 3 
+19035. 3292236953348 XT 2 -3553687. 279590429272 XT 
+248205168.0678731203 

IQ t 5 = -0.252724149200711 XT* +284.36408897860786 
7XT 3 -119717. 74444384659 XT 2 +22349178.4934873431 
9XT-1.5609506067017e+9 

Ks . 5 =0.99321211747314XT*-1117.34604256486864X 
T 3 +470334. 9616640359164 XT 2 - 87793226. 38023105264 
XT+6.13128593721498e+9 

Ke . 5 = -2. 577149995346287 XT* +2898. 5680180642266 
35 XT 3 -1219882. 472908790689 XT 2 +227667403. 110611 
9156 x T - 1 . 589763369995698e + 10 
K 7 . 5 = 4. 546336695206962XT* -5112. 045211581619696 
XT 3 +2150%3. 609311953653XT 2 -401358455. 53498786 

69 X T + 2 . 802150292308567e + 10 

K 8 . 5 = -5. 493312202741592XT* +6175.2739520808454 

47XT 3 -2597737. 064942202996 XT 2 +484624717.211421 

0725 x T -3 . 382866307244066e + 10 

K 9 . 5 =4. 479715688077147 XT* -5034.625069146578426 

XT 3 +2117431. 804731 178563XT 2 -394939977. 47444033 

62 X T + 2. 75631 584 1920568e + 10 

Ki o - 5 = - 2. 35745032434141 XT* +2648. 8915921856250 

86 X T 3 - 1 1 13825 . 013085700106 XT 2 + 207708652 . 591989 

0404 x T - 1 . 449351 552776621e + 10 

K u . 5 =0.722700953370907 XT* -811.891530954773657 

XT 3 +341327. 5026830868446XT 2 -63640350. 161885716 

02 x T + 4 . 439957102906778e + 9 

K 12 . 5 = -0.098012110608512 XT* +110. 0907530503168 
49XT 3 - 46276. 03871921345126 XT 2 +8626818.39534062 
1472 XT -601771718. 735604167 
[0168] ±K*tefclvC®RJH<7>H9. e+10. e+1 
U e+12li*tL?tlxi(P . X10 10 . X10 11 . xl0 12 £^c 
-f. JjU^MfcfclvCli. rtS5SKR d (Q.I.T)^)ififfilft 

uwmm^z. ww&wi 2<xco&m^ mz&<m 
mm sr m^asT co 4 <xco % n&t mrcm lx^ 

[oi69] r.<xmmcommmcom^\ 

(SUSSM 1 ) ArtE^ltS 1 7mmiS£ 6 7mm<7)4^gtt 1 

3 0 OmAhc7)Tp|Ec7)ll^^A>f XyiLikMMt: 3&RiM 

rfjE&Tfo zztzmm tfz o mz. 3*tt, s 
vfiBomnvmi* o . 7 c . ^mmym^cow±^ 
4. 2vi,zmfeLtzfemwL-femj&znxmx\ 3b$b 

ftMLtzlk. 0.2C (26 OmA) <0«SET\ *tl? 



( 3^2 ) [§2 002-50410 (P2002-50 4tH! 



*ti?ti8o%. 50%. 2o%Tfo&n.nzy>y°}u 

mms§ 6 7mmcOi^g*l 3 0 OmAhcOU 
ISHSSttffiVoc^Mf^T-? i t < (iM^Voc(Q) , 
[0170] ±IE*fflL^yr/l'«m3*$:. 

Hssmffis-ttsiu ^z^mz^^vmmnmk 



[0171] &mMcom'£Lfzmmmj±mk . -*w% 
<vftmzximi<tzmm& tim&. 

100] (%) Sr. m.2\,z$.t#>X7FLtz<, «2^** ) 

mtfSct tf-ftfri fz . 
[0 172] 
[SI2] 







ttftA (Ah) 


aum (Ah) 


x 100 (X) 




4.008 


1.0583 


1.0612 


- 0.2231 




3.817 


0.6633 


0.6712 


- 0.6077 




3.735 


0.2710 


0.2812 


- 0 J846 



[0 17 3] (HM501J2) TflJRcOlfigl 7mmi«£6 7mm 
O&fj^* 13 0 OmAhcT) »J ^J*4 it y—foMMZ 3 

03«7n-f-A>-h<OW5£gfcfrSrfflVvt. 3*-f^T 

#je»t* & i k «: wb ufc . *c . o . 2 c «*are 
jstffiLJt^fc. o. 2ccr>«»fi'c , ^fl:»ri^;msr : h-v\ % 

S-^*C020%. 50%. 8 0%t^», 



[0174] &mmcr>mMLfzWi®$&W±Mk . 

ftJg&^Pfc LT?> [(«30»-aW»)/4!«?S*x 
100] (%) Sr. a3tC*l:«>r*U/S. ft3<0««*» 
. mmWMk 9m<r>WM&k aym^Mmznt^> 

[0 175] 
[*3] 





M^mff (V) 


tfc*nS (Ah) 


tit (Ah) 


(Etiaia-fflcms) 
/&*fcgax ioo (%) 




3.726 


0.2482 


0.2565 


- 0.6385 




3.811 


0.6368 


0.6465 


- 0.7462 


^>^3 


3.994 


1.0333 


1.0365 


- 0.2462 



[0176] (HS60IJ3 ) m&<r>m& 1 7mmft£ 6 7mm 
WMtfgM. 1 3 0 0 mAhCD y ^ A ^ Vll&fl^Sr 9 
L. 2 5 T^iOKT , 0.2C nUXMfiL'C 1 0 
0%3fc«Lfc. ±fc«fi*3*r i: O^OP-r 

*C. l.OC, <Z>0°C. 0.2C, <3>4 0 o C. 0. 5C 
T\ JSc**«HStU #^-7 , «0 3a|E^)«ttO4'. 1* 
£2 6 0mAh, 1 *Sr 6 5 OmAtu 1 rfcSr 1 0 4 OmAtu 
1tf£LtztiT&X\ Ml A<7)?u— f-v— hizLtztf-? 

( s i o o 6 ) . m&mm 1 wi**** 



*V d (Q.I 4 ,T)fcL<J4Q(V 4 ,I ( i,T)<OS8lT-^**C. 
mi«0#«^*5r filfg Lfz. 

[0177] &1gm<VMfel'tzWtoME.fek , *56^« 

mctml^im (^*n*) tarn*. 

0] (%) Sr. *4fcl4i:i&T35*Lfc. *4W*Sa*» 

[0 178] 
[*4] 



• (33) 32002-504 1 0 ( P 2 0 0 2 - 5 0 4#ll 







(V) 


(Ah) 


(AhJ 




CD 

T = 25°C 
I = 1.0C 


1 


3.733 


1.0472 


1.0367 


0.8077 


2 


3.549 


0.6458 


0.6467 


- 0.0692 


3 


3.450 


0.2504 


0.2567 


- 0.4846 


r = o°c 

1 = 0.2C 


4 


3.730 


0.9338 


0.9485 


— 1.131 


5 


3.537 


0.5366 


0.5585 


-1.685 


6 


3.304 


0.1571 


0.1685 


- 0.8769 


I = 0.5C 


7 


3.859 


1.0124 


1.0134 


- 0.0769 


8 


3.675 


0.6069 


0.6234 


- 1.269 


9 


3.575 


0.2263 


0.2334 


- 0.5462 



[0179] (H*Sffl4 ) UTiRfDItg 1 7mmS$ 6 7 mm 
O^il 3 0 OmAhcOU^A-f *>C:&«?te£lfl 
ft L . ft*5fcm«JE4 . 2 V. 1 A, 5£*B#ra 2 . 

5B#IS<95£*aK-5g*E£«». 2 0#eXfcitii*l8l*f& 
Jtfc.LT, 6 5 0mAc7)^l:BS-Cit!t«^, *rfiWE#2. 
7 5Vl3*r£*Tf?V^ SC«^Tf*2 0#tfcit-r&. 

[0180] z<F>y->y°ji-<7>-<xmM : $:. 2 srcoas 
tt\ mmmm^mx'^mLtzm. 0 . 5 c < e 5 om 

A) <735emSSE-C2&«£B!&U 014, 1 6fcJ;t>'l 7 
C6 5 OmAX 5#OK«>'^Xfl;ef u S:a#$-ti:4llI^Sc 

„ . fcUKWffof-^ t L<ttWR*Vd (Q, l d J) *> 
L < <iQ(v d , i d ,T) fcgfc, ■9-y7 , /K»5#«»S:tt»I L 
fc. *OfiL 0.2C ( 2 6 0mA) cOjt^SWCTJW 



[dsn MfeLtz, gmm&commKm 1 1mm 

3a»8J^>««l«HEffl[. V n , (i^V=V nl + (V n0 -V nl ) xer ' 

[0182] 3|c|SB^*«C-C«MaiLfc*«t (»» 
fi) kJWi. «W3IO»flES^-*i: LTct) [<*»* 
-JW»)/^*3&«xi00) (%) . SifiTffiRD. if 

[0183] S6«^f>, -9->-7VU««±. 
*WKTU rt«JKfit*)it* LT V > 4 .1 -» fc . 

tc&ism^mtx'h-otztiK $m<o\2imzm-?c\ t izx 

[0 184] 
[*5] 



^25^ 


v n o cm 






l nl CA3 




3.800 


3.577 


0.650 


1.300 




3.750 


3.537 


0.650 


1.300 




3.700 


3.521 


0.650 


1.300 




3.650 


3.497 


0.650 


1.300 



[0 185] 



[*I6] 



(34) B2002-504 1 0 ( P 2 0 0 2 - 5 0 481! 



k±z mmnM c #sbm> cam 


0.8249 


xntatttt cam 


0.7791 


(#t*afi-temfi) /£*§&x ioo % 


3.5231 




0.8764 




2.4973 xR- 0.1600 



C0186] ( mam 5 > *iwmi . gst&i 1 -ce 
x . stun 1 k HawasM^cwitfDrtwwiittta t 

[0 1 873 TfflK<OAAlM X-C^jsS* 1 5 5 OmAhO 

£fc£*Bbfc. <MC, 0. 2CcO£«»ft^«-C\ 7. 
SlSBECTSLfcflL 0.2C (31 0mA) cr>Mfi5.X\ * 
*l**l&IHI**>2 0K, 5 0%. 8 0SCBWU *< 
5 0%. 2 0%tt£-otzX'hho 

AAlM X<7>4^gS 1 5 5 0 mAhc7)n -y *r)Vfa.%K<M— 



Voc(Q). i/tJiQ^ocJ^CO^lT-'— ?*$i#>tz. 

[01883 ±faiwi L7t^>-T;pm?ffi3*^iiis§fl: 

iQtmfffiCO^HlS&«EVoc<7)Pg^Q(Voc)*^«l»^* 
-eof*, 0. 2C^«SEtTSS:^tiSc€*Srft 

[0 1893 #-9- yr^tt^jffl^t^raniissjlffl 
t. *^co*a^T ma LfcmwM (mm a) taw 

&ffcgMxioo] (%) Sr. 3J7£*fc*yC*W:. * 

fcfftH<O&«0g*ffifc*f^S*J£»i. 1 

HiteM 1<9L> f->7 * y«?ffi|5]«t . - -y *r)V*m\t 

[0 1903 
[«73 





P«[lIB&m£E (V) 


$&na CAh) 


pcmM (Ah) 


/&ffcg£xl00 (96) 


•fr>>Oi/l 


1.320 


1.2464 


1.2483 


-0.1226 


-fr>:/>2 


1.290 


0.7738 


0.7833 


- 0.6129 


•9->>01/3 


1.243 


0.3131 


0.3183 


- 0.3355 



[01913 (mmm 6 ) *n«0rc{±, ^JfeW3t-ffl 

•gg 1 5 5 0 mAhCOrr- -y *r '/^ftftl^iiCJt L 

[0 1 923 AAlM X^Mi 155 OmAhWfilR^ 
^ -y ^Aojc*Zl<X«ifi* 9#ffl« U 2 5°Cc7)?aJKT. 

fl«*«Idtf>3*fK <D2 5*C. 1.0C. ©O'C. 0. 
2C. ®4 0 , C, 0.5CTjfc***i8tU ^IV-T 
COS^VM^. 1#£3 1 OmAh. l*Sr7 7 5mA 
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